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ABSTRACT 
Improving the Quality of Teacher Support in Anticipation of the 
Instructional Use of Technology: An Action Research Study 
by 
Darren Edgar Draper, Doctor of Education 
Utah State University, 2011 
Major Professor: Dr. James Dorward  
Department: Teacher Education and Leadership 
 
 
 The formation of the Canyons School District brought with it unique 
opportunities for assessing current practice, implementing change, and evaluating the 
effectiveness of that change.  Accordingly, this action research project served as an 
effective initial step in accomplishing this series of tasks.  The purpose of this mixed 
methods study was to describe the instructional technology needs of teachers, as well as 
the related support efforts provided in a public school district.  
Data gathering methods included a district-wide needs assessment survey of 
school-based licensed personnel (N =1,313).  Additionally, the utilization of focus group 
protocol on an existing district technology committee aided in refining answers to each of 
four research questions.  Contingency tables and descriptive statistics were used to 
analyze survey data, while qualitative coding was implemented to identify an emerging 
understanding of both open-ended survey responses and focus group discussions.  In the 
end, the constructed descriptions of needs and support informed the initial development 
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of a five-year plan containing a shared vision for instructional technology use and 
sustenance throughout Canyons District schools. 
The results of this study have implications for professional development as a 
mechanism for teacher support, stakeholder priorities and how they affect support levels, 
equity across schools, potential changes to current support efforts in Canyons District 
schools, and the value of action research in informing educational and technology policy, 
organization, and procedure. 
(231 pages) 
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CHAPTER I 
 
INTRODUCTION 
 
 
Ours is now a world saturated with technological innovation; from mobile phones 
to computer networking technologies to microchips in our cars and appliances, 
technology is everywhere.  As a result, an increased emphasis has been placed on schools 
to prepare students to live and succeed in a technologically rich society, with expectations 
being placed upon students and teachers never before anticipated. 
According to the No Child Left Behind Act of 2001, for example, every student 
should be computer literate by the end of the eighth grade (No Child Left Behind, 2002). 
Likewise, in the recently released National Educational Technology Plan, the American 
education system was strongly challenged to leverage technology to ―provide engaging 
and powerful learning experiences, content, and resources and assessments that measure 
student achievement in more complete, authentic, and meaningful ways‖ (U.S. 
Department of Education, 2010a, p. v).  Moreover, with the work-force being no 
exception, the business world has increased expectations with regard to the technical 
proficiency of students, demanding that ―our schools prepare educated workers who can 
use technology effectively in the global marketplace‖ (Task Force on Technology and 
Teacher Education, 1997, p. 8).  Indeed, ―college and career ready‖ (U.S. Department of 
Education, 2010b, p. 7) relates directly to and is often equated, in the minds of many, to 
an impressive proficiency with technology unconsidered in previous generations.  
Because the classroom teacher plays such an integral role in the educational experience 
of students (Darling-Hammond, 2000; Darling-Hammond & Berry, 1998; Geringer, 
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2003; Sanders & Rivers, 1996), never before has so much pressure been placed on 
educators to successfully integrate technology throughout all areas of teaching and 
learning. 
 
Problem Statement 
 
 
There exists widespread consensus among scholars and practitioners alike 
regarding the positive benefits of technology integration in the education of students.  
Defined as ―the use of computing devices such as desktop computers, laptops, handheld 
computers, software, or Internet in K-12 schools for instructional purposes‖ (Hew & 
Brush, 2007, p. 225), many turn to technology integration as an essential process with 
enormous potential in the quest for schools to provide the kind of educational experiences 
needed by students in the 21
st
 Century (Lewis et al., 1999; Li, Locke, Nair, & Bunting, 
2005; Task Force on Technology and Teacher Education, 1997; U.S. Congress, Office of 
Technology Assessment, 1995; U.S. Department of Education, 2010a, 2010b).  Impeding 
the process of technology integration, however, are challenges.  
Scholars have identified a number of challenges.  Ertmer (1999) identifies these 
constraints as being either first or second order (see also Levin & Buell, 1999).  First-
order barriers include training, equipment, and support and are often overcome with 
adequate funding.  First-order barriers that exist in schools include the lack of technology 
resources (Ertmer, Addison, Lane, Ross, & Woods, 1999; Latio, 2009; Rosen & Weil, 
1995; Warschauer & Matuchniak, 2010), deficiencies in adequate technical support 
(Bullock, 2004; Fuller, 2000; Winnans & Brown, 1992), the lack of administrative 
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support (Dawson & Rakes, 2003), and lack of in-service training (Goktas, Yildirim, & 
Yildirim, 2009; Mumtaz, 2000). 
Second-order barriers are more difficult to address because they are rooted in 
teacher personalities and traditional teaching beliefs.  Barriers of this type include the 
lack of teacher motivation to implement technology during instruction (Whetstone & 
Carr-Chellman, 2001), feelings of anxiety on the part of teachers and a genuine fear of 
technology (Li, 2007; Stone, 1998), and the philosophical, cultural, and core values that 
some teachers possess regarding the makeup of effective teaching and learning (Cuban, 
1993, 2001; Ertmer, 2005; Mumtaz, 2000).  Perceptions held by teachers on the 
importance of second-order barriers have been found to best distinguish high and low 
level integrators of technology in the classroom (Ertmer, 2005; Ertmer, Ross, & 
Gopalakrishnan, 2000).  
 Arguably at the forefront of these first- and second-order barriers to technology 
integration is a combination of educator feelings about the preparation and support 
needed by teachers, and the actual professional development (PD) that takes place 
(Meltzer, 2006).  Because of the increasing need for schools to effectively teach students 
to become proficient with technology and the critical role teachers play in those efforts 
(O‘Bannon & Puckett, 2007), more research is needed in this area.  Describing the needs 
teachers have with regard to technology PD and how those needs are currently being met, 
can give us additional insight into how educational organizations might better structure 
the PD models they choose to employ.  Furthermore, such descriptions should also shed 
light on ways in which the culture of teacher learning might improve (Stigler & Hiebert, 
2009). 
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Local Background 
 
 Questions of teacher training needs and inquiries surrounding potential 
improvements to professional learning mechanisms are not unique to individual 
institutions.  Nevertheless, some environments naturally lend themselves to more 
conducive environments for study and progress than others.  While some educational 
organizations must forge change through painstakingly slow mechanisms, the birth of the 
Canyons School District has brought with it an opportunity for drastic and swift change. 
July 1, 2009 marked the first day of official operation of the Canyons District--a 
mid-sized public school district of approximately 33,000 students--located in the 
southeast corner of Utah‘s Salt Lake County (Stewart, 2009).  As the first new school 
district to be created in nearly a century, the people of Cottonwood Heights, Sandy, 
Draper, Midvale, and Alta voted in a November 2007 referendum to establish Utah‘s 41st 
district.  Building on a 100-year tradition and history developed by patrons and 
employees of the Jordan School District--from whose division the Canyons District was 
created--the Canyons School District is currently comprised of 44 schools: 29 
elementary, 8 middle schools, 4 high schools, 1 technical center, 2 schools serving 
students with special needs, and 4 special programs (Canyons School District, 2010). 
In building a new district, change comes more naturally, with new models for 
addressing the needs of teachers more easily considered than when traditions and 
processes have been solidified through time.  As a result, studies related to Canyons 
District personnel and procedure inherently come at this time with substantial potential 
for the realization of change directly tied to the knowledge gained through such studies. 
Moreover, because technology integration challenges are also present within Canyons 
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District environments, describing the needs Canyons teachers have in their instructional 
use of technology are particularly beneficial. 
To elaborate further, the formation of the Canyons School District brought with it 
unique opportunities for assessing current practice, implementing change, and evaluating 
the effectiveness of that change.  This change provided a unique opportunity to conduct 
an action research project geared toward better understanding how to facilitate improved 
instructional technology support.  While multiple models had already been implemented 
within Jordan/Canyons District schools to serve the varying support and scaffolding 
needs that teachers have had, no formal studies of instructional technology support had 
been conducted.  
 
Purpose 
 
 
In response, the purpose of this study was to describe the needs Canyons District 
teachers have in anticipation of their technology use in the classroom, along with related 
support efforts.  Furthermore, such descriptions were designed to inform the development 
of a plan for ensuring quality support and a shared vision as to why and how educational 
technology will be integrated throughout Canyons District schools, classrooms, 
procedures, and processes (Anderson, 1996; U.S. Department of Education, 2010b).  
Research Questions 
 
The following four questions guided this study: 
1. What efforts have been and are currently being made in the Canyons 
 School District to meet the instructional technology needs of teachers?   
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2. What do school and district administrators, teachers, and other  
stakeholders hope to accomplish in providing teachers with instructional technology 
support? 
3. What changes might be made to current support models within the  
District, such that teacher needs (including those once-unanticipated) might be met? 
4. What forms of evaluation might serve to improve the instructional  
technology support that teachers receive? 
In gaining a better understanding of these questions, key elements of 
improvement to the quality of instructional technology support in the Canyons School 
District were identified and scheduled for implementation. 
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CHAPTER II 
LITERATURE REVIEW 
A substantive, thorough, and sophisticated literature review is the antecedent to 
any successful research endeavor (Boote & Beile, 2005).  Therefore, an initial analysis of 
the literature in connection with this study will detail findings on models for teacher 
support and qualities of effective teacher professional development.  Conforming to the 
conventions of action research, it should be noted that the review of literature continued 
throughout the duration of the study, building understanding and formulating direction of 
focus. 
As the questions guiding this research project touch upon various topics related to 
research, education, teachers, and technology, the review of literature will include 
multiple focal points: 
1. Action Research 
2. Focus Groups 
3. Needs Assessment 
4. Technology-Related Teacher Needs 
5. Assessing Technology-Related Teacher Needs 
6. Effective Teacher Professional Development 
7. Models for Providing Teacher Professional Development 
8. Methods Used in Assessing Teacher Professional Development 
Each of these focal points will also be framed within the context of describing teacher 
needs and planning for future instructional technology support. 
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Action Research 
 
Given the local focus and relatively limited timeframe for this study, it was 
recognized early on that an action research methodology was most appropriate.  The idea 
of using research in a natural setting to change the way the researcher interfaces with that 
setting is frequently traced to the work of Kurt Lewin (Greenwood & Levin, 1998; 
Lewin, 1946, 1948; McFarland & Stansell, 1993).  Lewin‘s cyclical process of study 
involved a ―non-linear pattern of planning, acting, observing, and reflecting on the 
changes in the social situations‖ (Noffke & Stevenson, 1995, p. 2). 
Since Lewin began developing his method of ―research leading to social action‖ 
(Lewin, 1948, p. 203), much disagreement has arisen on a wide variety of key issues 
related to action research.  Nevertheless, most scholars agree that action research is 
investigation that is done by or with insiders to an organization or population, but never 
on or to them (Herr & Anderson, 2005).  McCutcheon and Jung (1990) asserted that 
action research is done best by collaborating with others who have a stake in the problem 
being researched.  These characteristics make focus groups such a valuable form of data 
gathering when attempting to conduct action research.  Moreover, when describing the 
methods employed while conducting any form of action research, it is important to treat 
positionality, multiple validity criteria, and bias (Herr & Anderson, 2005). 
 The theoretical underpinnings of action research are as diverse as the manner in 
which it has been implemented.  Not only has action research drawn on pragmatic 
philosophy (Greenwood & Levin, 1998), its theoretical roots echo similarities found in 
critical thinking (Carr & Kemmis, 1986), liberationist thought (Selener, 1997), 
humanistic and transpersonal psychology (Heron & Reason, 2001), complexity theory 
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(Reason & Goodwin, 1999), the practice of democracy (Toulmin & Gustavsen, 1996), 
and constructionist theory (Lincoln & Guba, 1985).  In its hesitancy to conform within 
one theoretical perspective, action research falls well within the confines of postmodern 
sentiment (Guba & Lincoln, 2005).  According to Toulmin (1990), for example, the type 
of practical philosophy characteristic of Renaissance values permeates much of the 
mindset inherent to action research. 
The ―modern‖ focus on the written, the universal, the general, the imeless—which 
monopolized the work of most philosophers after 1630--is being broadened to 
include once again the oral, the particular, the local and the timely. (Toulmin, 
1990, p. 186) 
 
With all understanding being relative--notwithstanding the extent of competing 
paradigms within contemporary social science (Guba & Lincoln, 2005; Heron & Reason, 
1997)--there is no natural foundation upon which truth can be securely laid (Schwandt, 
1996).  As a result, the postmodern approach calls for the deconstruction of meaning, 
stretching researchers beyond assumptions once taken for granted.  Being both local and 
timely while emphasizing the construction of knowledge throughout study, this action 
research project has fit well within the traditions of postmodern thought. 
Ultimately, those who engage in action research should promulgate the attitude 
described by Evans, who stated in her 1995 dissertation, ―I need a group of people to 
challenge my thinking, to put alternative points of view, to point out inconsistencies in 
my thinking, to make problematic the assumptions I have taken for granted‖ (p. 270).  In 
the end, this action research project enabled the researcher to better understand the needs 
Canyons District teachers have specific to instructional technology, the scope and relative 
impact that support efforts had been making, eventually leading to the development of a 
locally adopted plan for providing future instructional technology support. 
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Focus Groups 
 
Focus group data collection is a methodology commonly used by action 
researchers (Herr & Anderson, 2005; Mertler, 2009).  Krueger and Casey (2009) 
identified focus groups as a research methodology that can be used in connection with 
other data gathering methods to help with decision-making and guide program 
development.  The purpose of forming such groups for research purposes is to listen and 
gather information and opinions, as well as to better understand how people feel or think 
about an issue.  Furthermore, focus groups can generate both verbal and observational 
data, which can be coded and analyzed by means of content analysis (Stewart, 
Shamdasani, & Rook, 2007).  
Focus group research can be traced to the 1930s, when social scientists began 
investigating alternate ways of conducting interviews (see Rice, 1931; Roethlisberger & 
Dickson, 1938).  Since then, practice has seen an ebb and flow of favored use, as it has 
only recently become an increasingly popular method of data collection in the social 
sciences and in evaluation research (Kidd & Parshall, 2000).  Action researchers of late 
have also suggested that optimal focus group sizes not exceed six to ten participants 
(Mertler, 2009; Stringer, 2008). 
 
Needs Assessment 
 
 
 In order to most efficiently understand the needs that Canyons District teachers 
have as they integrate technology into their practice, a review of the details surrounding 
needs assessment is in order.  To begin with, needs assessment is topic upon which many 
researchers have substantially focused.  The needs assessment process has a history that 
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can be traced back to 1952, when Mahler and Monroe studied how to determine training 
needs in industry (Moore & Dutton, 1978).  They found that most methods used for 
identifying needs within an organization were largely informal.  In the field of 
instructional design, the roots of the needs assessment process lead to Gagne and Briggs, 
who in 1979, created a model for developing instruction for the U.S. military.  Then 
called the Big Box Model, their model is more commonly known today as the ADDIE 
model (Molenda, 2003; Molenda & Pershing, 2004).  In the end, the process of 
conducting a needs assessment systematically studies a problem in order to make 
effective decisions about what should happen next (Kirkpatrick, 1994), often effectuating 
performance improvement (Altshuld & Witkin, 2000). 
While there exists some contradiction among researchers regarding a universally 
accepted definition of the term, there are several techniques and practices closely related 
and often mistaken for needs assessments.  These related processes include demand 
analysis, front-end analysis, needs analysis, needs surveys, training needs analysis, 
training needs assessment, and others (Watkins, Leigh, Platt, & Kaufman, 1998).  
Watkins and Kaufman (1996) ultimately conclude that while a needs analysis generally 
splinters an identified need into its component parts in order to determine solution 
requirements, practical needs assessments provide a process for identifying and 
prioritizing gaps between current and desired results (see also Kaufman, 1992; 1998).  
Triner, Greenberry, and Watkins (1996) further elaborated by describing needs 
assessment as a ―process to identify the needs and place them in priority order on the 
basis of what it costs to ignore it as compared to the value it adds to society and the 
organization‖ (p. 52).  Moreover, they encourage researchers to refrain from confusing 
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needs from wants, while also differentiating between ends and means; with an 
overarching understanding that a valid and useful needs assessment does not assume that 
training is the solution.  As a result, this type of evaluation can be used to gather data that 
can then be analyzed and used to assure that solutions, once selected, convey appropriate 
and functional results for all stakeholders.  
Data gathering tools used in needs assessments include surveys, interviews, 
observations, focus groups, and extant data analysis.  For example, an educational 
technology needs assessment was conducted two years ago across Nevada schools by a 
team of researchers (Hartley, Strudler, & Schraw, 2008).  Through the use of a teacher 
survey, a technology coordinator survey and a limited number of interviews, the 
researchers were able to gather a wide variety of data designed to help answer research 
questions similar to those of the present study.  Nonetheless, just as models for 
conducting needs assessments vary by design, different data gathering methods often 
assume different focuses and scope for analysis.  Watkins and colleagues conducted an 
extensive review of 30 years of literature on the topic in 1998, comparing the 
characteristics of needs assessments as they differed in audience, focus, functional 
processes, and criteria.  Near the end of their review, they also presented a flow process 
for determining which assessment model(s) might be most appropriate for an 
organization‘s particular circumstance and scope.  In using their prescribed process, the 
appropriate needs assessment model might best be selected. 
Technology-Related Teacher Needs 
 
 In preparing to understand the needs local teachers have with regard to realizing 
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the instructional use of technology, it is important to understand needs identified by 
teachers in other locations, as documented in the literature base.  The knowledge gained 
by others was used to frame this study, guiding it toward appropriate avenues of 
knowledge.  In this section, facets of this knowledge are explained. 
 To begin with, as teachers begin to introduce technology into their pedagogy, they 
are naturally forced to change instructional behaviors, and as a result, associated 
attitudes.  Fabry and Higgs (1997) have articulated this concept well. 
To integrate technology into classroom practice in the manner envisioned by 
ardent proponents, teachers must make two radical changes - not only must they 
learn how to use technology, but they must also fundamentally change how they 
teach. (p. 386) 
 
As result, teachers not only need to understand how to use the technology, they must also 
understand how to use it to enhance the curriculum.  The scope of this need, and the tasks 
associated with its support, cannot be overemphasized.   
In considering other needs, Levin and Wadmany (2008) shed light on teacher 
needs through their exploratory, longitudinal study that examined six teachers‘ views on 
the factors that affect technology use in the classroom.  The needs exhibited by those in 
their study included: 
 Formal training at an early stage of new classroom experiences with 
technology. 
 Educational opportunities at subsequent stages of professional growth that 
facilitate collaboration with colleagues on authentic routine classroom issues. 
 Collaborative opportunities devoted to personally-directed inquiry. 
 Feedback customized for individual circumstances. 
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 Mentorship often in the place of authoritative training, particularly in later 
stages of professional growth. 
The results of the Levin and Wadmany study (2008) also support arguments by 
researchers that follow up mentoring systems, programs for enhancing professional 
growth, and informal collegial collaboration are necessary after formal technology 
integration training.  Such follow-up sessions have been shown to foster collaboration 
and support, address daily challenges, and increase the overall effectiveness of 
instructional technology use (Di Benedetto, 2005; Sahin & Thompson, 2007). 
 To continue, other researchers have identified a wide range of teacher needs, 
specific to the instructional use of technology.  While there are no extensive reviews of 
academic findings related specifically to the needs of teachers, many of these needs can 
be gleaned from the reports that scholars have provided.  Culling from the research on 
barriers inhibiting teachers from the pedagogical utilization of technology, these needs 
include: 
 Adequate time to acquire and transfer to practice the knowledge and skills 
necessary to effectively and completely infuse technology into their curricular 
areas (Hawkins & MacMillan, 1993; Kinnaman, 1990). 
 More time to prepare technology-facilitated resources for lessons, experiment 
with technology as a learning tool, and create technology-related assessments 
(Lam, 2000; Preston, Cox, & Cox, 2000). 
 An increase in positive experiences using technology as a productivity tool 
(Hope, 1998; Snoeyink & Ertmer, 2001). 
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 Help in overcoming feelings of anxiety on the part of teachers and a genuine 
fear of technology (Li, 2007; Stone, 1998). 
 More confidence in the use of technology and in incorporating new innovation 
(Dawson & Rakes, 2003; Hardy, 1998). 
 A mechanism for overcoming feelings of intimidation, in light of the 
possibility that students might know more than them (Fryer, 2003). 
 More ongoing support from specialist mentors and online resources (Hardy, 
1998; Sherry, Billig, Tavalin, & Gibson, 2000). 
 An increased ability in dealing with the changing nature of technology itself 
(Zhao & Frank, 2003). 
 More convenient access to computers and better planning for the use of 
technology (Smerdon & Cronen, 2000). 
 A better understanding of the advantages that technology integration can 
provide (Scrimshaw, 2004). 
Finally, teachers ―need an attitude that is fearless in the use of technology, 
encourages them to take risks, and inspires them to become lifelong learners‖ (National 
Council for Accreditation of Teacher Education, 1997, p. 11).  Fulfilling these needs 
through whatever means possible might work toward technology integration taking place 
in schools on a more widespread basis. 
 No discussion of teacher needs would be complete without considering the things 
teachers need to know in order to appropriately incorporate technology into their 
teaching.  This question of what teachers need to know has received a great deal of 
attention lately by scholars, government agencies, and educational organizations alike 
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(International Society for Technology in Education, 2008; National Council for 
Accreditation of Teacher Education, 1997; Smerdon & Cronen, 2000; U.S. Congress, 
Office of Technology Assessment, 1995; Zhao, 2003).  The National Educational 
Technology Standards and Performance Indicators for Teachers by ISTE  (International 
Society for Technology in Education, 2008) has become a widely accepted set of 
benchmarks for the kinds of things teachers need to be able to know and do in order to 
effectively integrate technology.  According to these standards, teachers need to: 
 Facilitate student learning and creativity 
 Design and develop digital-age learning experiences and assessments 
 Model digital-age work and learning 
 Promote and model digital citizenship and responsibility 
 Engage in professional growth and leadership 
While on the surface many of these standards appear to reside independent of technology, 
subtasks developed in ISTE‘s list of standards clarify the need for teachers to possess a 
strong technical background in a wide variety of technology tools. 
Additional scholars have examined the knowledge teachers need to possess in 
order to effectively use technology for instruction.  In their Technological Pedagogical 
Content Knowledge (TPACK) framework, Mishra and Koehler (2008) stressed that 
teachers need to understand several key elements in order to integrate technology 
effectively in their classrooms.  These elements include knowledge of content, pedagogy, 
and technology, as well as comprehending ―the complex interaction between these 
knowledge components‖ (p. 2).  
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In other words, learning to teach with technology is a skill in and of itself, 
requiring skills above and beyond traditional training in pedagogy and content teachers 
receive in pre-service programs.  Furthermore, they emphasize that technical literacy for 
teachers means more than mere understanding: 
Beyond traditional notions of technical literacy, teachers should also understand 
information technology broadly enough to apply it productively at work and in 
their everyday lives, recognize when information technology can assist or impede 
the achievement of a goal, and to continually adapt to changes in information 
technology.  This, obviously, requires a deeper, more essential understanding and 
mastery of information technology for information processing, communication, 
and problem solving than does the traditional definition of computer literacy.  In 
this view, technology knowledge evolves over a lifetime, consisting of an open-
ended interaction with technology. (Mishra & Kiehler, 2008, p. 4) 
 
A constantly evolving understanding of technology and the benefits it might provide in 
pedagogy constitutes a relatively new need that teachers have before successful attempts 
at effective technology integration can be made (see also Koehler & Mishra, 2005; 
Mishra & Koehler, 2006). 
Assessing Technology-Related Teacher Needs 
 
 Because this study focuses specifically on the needs teachers have with respect to 
their instructional use of technology, a narrowed review of related literature was 
beneficial.  Unfortunately, however, the literature is shallow in its descriptions and 
analyses related to assessing these specific needs.  Two identified studies, nevertheless, 
compare closely with the current study in both methods and focus. 
First, McCannon and Crews (2000) used survey analysis to assess the technology 
training needs of Georgia public elementary teachers, along with the technology available 
and its current use.  From the 127 usable surveys they gathered, they concluded that 
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computers were available to and being used by teachers, but mostly for administrative 
tasks rather than using technology as an integral part of the instructional process. 
Moreover, because the majority of PD courses offered to teachers related to word 
processing skills and procedures alone, such courses merely reinforced the administrative 
use of technology by teachers. 
 Similarly, Albee (2003) used descriptive research in the form of surveys to 
identify teacher technology needs.  Unlike McCannon and Crews (2000), however, Albee 
utilized multiple research designs.  Descriptive research methods were used to analyze 
three different surveys, and two statistical research methods were used to compare an 
initial survey of student teachers with a follow-up student teacher survey.  Furthermore, 
Albee‘s study included four different populations, including all elementary public school 
administrators in the Midwestern university‘s service area, all Fall 1996 elementary 
school student teachers, all full-time university faculty members in the curriculum and 
instruction department at Midwestern University, and all Fall, 1998 and Spring, 1999 
elementary school student teachers.  
In identifying the technology skills desired by elementary administrators, acquired 
by elementary student teachers, and taught in teacher education courses, Albee‘s (2003) 
research eventually enabled her school to modify its curriculum.  Thus, her research 
informed future direction.  Moreover, her follow-up study (also described in Albee, 2003) 
demonstrated that the process followed was effective in increasing the preparedness of 
student teachers. 
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Effective Teacher Professional Development 
 
 While not the only way to meet teacher needs (Triner et al., 1996), professional  
development (PD) is often used to help teachers improve and maintain job satisfaction.  
Also known by researchers as teacher training or staff development, PD is ―the 
professional growth a teacher achieves as a result of gaining increased experience and 
examining his or her teaching systematically‖ (Glatthorn, 1995, p. 41).  The properties of 
well-crafted PD have been described in relative detail throughout the academic literature.  
To begin with, in her 6-page description entitled The Dilemmas of Professional 
Development, Richardson (2003) identified many characteristics common to research-
based PD.  According to Richardson (p. 401), quality PD that is based upon empirical 
research should: 
 Be school-wide; 
 Be long-term with follow-up; 
 Encourage collegiality; 
 Foster agreement among participants on goals and vision; 
 Have a supportive administration; 
 Have access to adequate funds for materials, outside speakers, substitute 
teachers, and so on; 
 Develop buy-in among participants; 
 Acknowledge participants‘ existing beliefs and practices; and 
 Make use of an outside facilitator/staff developer. 
Richardson continues to explain that while the first six facets have been understood for 
some time (Griffin, 1983; Little, 1982; Smylie, 1988; Ward, 1985), the final three have 
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recently come to light and are therefore less understood.  Furthermore, she claims that the 
existing literature base might not fully suggest the need for an outside facilitator (see also 
LeFevre & Richardson, 2000).  
Additional researchers have stressed a variety of factors that both extend and 
substantiate claims made by Richardson (2003; see also Richardson & Placier, 2001). 
Nevills (2003) explained, for example, that well-designed professional learning 
experiences first engage learners, and then clearly link the new information to previous 
knowledge or experience.  In true constructivist fashion, effective PD considers social 
and cultural context, making adjustments based upon the learner‘s frame of reference 
(Vygotsky, 1962).  Moreover, core features of PD activities that have significant, positive 
effects on teachers include a focus on content knowledge, opportunities for active 
learning, and coherence with other learning activities (Garet, Porter, Desimone, Birman, 
& Yoon, 2001). 
Similarly, Firek (2003) has suggested that when we ―acknowledge faculty‘s 
existing beliefs and knowledge,‖ (p. 596) then faculty buy-in occurs.  In addition to tying 
new content to prior knowledge, Nevills (2003) identified how adults learn best.  ―What 
we know from practice is that adults learn best when they are interested, feel connected 
with the topic, feel supported through the learning process, and are able to implement 
what they've learned‖ (p. 20). Moreover, when explaining new concepts or procedures, it 
is important to speak to the level of the learner.  According to Ploetz (2004): 
When approaching faculty development from their point of view, taking into 
consideration their needs, we‘re able to provide meaningful connections that link 
faculty ―speak‖ to the technology, creating a framework of understanding instead 
of lists of terms, and meaningless definitions and/or factoids. (p. 7) 
 
Creating that framework of understanding is pivotal in any PD effort. 
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All told, the last 20 years have brought a significant increase in the level of 
interest and support that teachers receive in the form of PD.  This increase has been 
documented substantially in the professional literature.  Table 1 outlines six reviews of 
the literature, all produced since 1998, which focus on various aspects of effective 
teacher PD.   
Models for Providing Teacher Professional Development 
 
 The models employed for providing teacher professional development greatly 
affect the quality of support given to receiving teachers.  Moreover, plans for future 
teacher support in the Canyons School District included the consideration of models not 
yet implemented. 
Along with considering the varying qualities of effective PD, researchers have 
treated the assortment of effective models and systems employed in providing such 
training (Cohen & Hill, 2000; Fielding & Schalock, 1985; Fishman, Marx, Best, & Tal, 
2003; Ganser, 2000; Guskey & Sparks, 2004).  Louie and Hargrave (2006) have stated, 
for instance, that there are three different forms of staff development.  First, formal PD 
consists of ―technology workshops, summer institutes, credit courses, and study groups‖ 
(p. 15).  Second, ―coaching, mentoring, and co-teaching‖ (p. 15) comprise ongoing or 
informal PD.  And third, online PD incorporates online courses and online workshops. 
In her dissertation entitled An Analysis of Professional Development in 
Technology for Elementary Teachers, Meltzer (2006) reviewed recent professional and 
governmental efforts targeting frequently cited guidelines, standards, principles and 
published recommended models and best practices of teacher PD.  Concentrating on 
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 Table 1 
 
 Reviews of the Literature Focusing on Aspects of Effective Teacher Professional Development  
Authors Number of studies Focus of review Key reflections and recommendations made for further study 
Daly, Pachler, 
& Pelletier 
(2009) 
 42 small-scale studies 
of information and 
communications 
technology (ICT) 
teacher professional 
development (TPD) 
since 2006 
 40 studies that focus 
on broader field 
 Qualitative review of 
studies related to ICT 
TPD. 
 Many effective approaches to ICT TPD are in place, but they remain localized 
and there are insufficient means for ensuring that all teachers can access high-
quality PD in this area. 
 ICT TPD is a surprisingly under-researched field. 
 There are issues that relate specifically to ICT TPD. Specifically, an over-
emphasis on skills training in itself at the expense of deep understanding and 
application of skills to developing learning and teaching; the challenge of 
developing an appropriate ‗vision‘ for ICT among school leaders, which is 
focused on pedagogy and teacher development as a priority; and policy 
tensions which deflect from coherent and consistent development of pedagogy 
using technologies, and create conflicts over how time and resources are used 
to embed technologies within schools. 
 ICT TPD needs to be able to address major individual differences between 
teachers‘ needs and motivation levels. 
 
Yoon, Duncan, 
Lee, & Shapley 
(2008) 
 1,343 initially 
prescreened 
 132 relevant for 
systemic review 
 Systemic review of 
evidence on the effects 
of TPD on growth in 
student learning. 
 What makes TPD 
effective? 
 Which studies have 
strong enough empirical 
evidence to validate the 
effects of TPD? 
 Few rigorous studies address the effect of TPD on student achievement 
(Borko, 2004; Clewell, Campbell, & Perlman, 2004; Kennedy, 1998; Killion, 
1999; Loucks-Horsley & Matsumoto, 1999; Supovitz, 2001). 
 There is more literature on the effects of TPD on teacher learning and teaching 
practice and even more literature that addresses curricular or instructional 
effectiveness. 
 More research is needed on TPD because, (a) the volume of literature has 
grown, (b) most of the literature reviews and research syntheses are limited in 
scope, source, and subject, (c) the growing emphasis on effective TPD 
practices supported by scientifically based research makes it imperative to 
apply rigorous evidence standards in new literature reviews and syntheses. 
 Future studies of the effect of PD on both teachers and students would be 
particularly useful. 
  
   (table continues) 
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Authors Number of studies Focus of review Key reflections and recommendations made for further study 
Clewell, 
Campbell, & 
Perlman (2004) 
 Approximately 400   Identify mathematics 
and science curricula as 
well as TPD models 
that had been deemed 
effective based on their 
success in increasing 
student achievement in 
middle and high 
schools. 
 Effective TPD programs are those that focus on content rather than format and 
that have the following features: 
- Content tied to curriculum, knowledge of subject matter, and/or how 
students learn a subject. 
- A minimum of 80 contact hours to effect changes in teachers‘ instructional 
behaviors. 
- A minimum of 160 contact hours to effect changes in the classroom 
environment. 
Villegas-
Reimers (2003) 
   What is TPD? 
 What systems and/or 
models of TPD are 
there? 
 Why is TPD important? 
 Does TPD impact 
teachers? 
 Does TPD impact 
student learning? 
 How do teachers learn 
to become  teachers 
 TPD must be thought of as a long-term process. 
 TPD has significant impact on the success of educational reforms and on 
student learning. 
 In order to guarantee effectiveness, TPD must be systematically planned, 
supported, funded, and researched. 
 Teachers must be encouraged to participate in programs. 
 TPD programs and activities should respond to teacher professional needs, 
personal and professional interests, environmental factors. 
 A variety of models and techniques of TPD must be regularly available to 
teachers. 
 TPD programs should be well planned, avoiding unnecessary repetition, 
following a logical sequence. 
 The goals of TPD programs should be aligned with those of the curriculum. 
 
Killion (1999)  Approximately 500 
programs initially 
prescreened. 
 26 met evidence-
based and other 
criteria 
 2-year initiative, 
focusing on research-
based TPD programs in 
the middle grades. 
 How does TPD impact 
student achievement? 
 What type of TPD is 
necessary to extend 
teachers‘ content 
knowledge and content-
specific instructional 
practices? 
How can schools and 
districts demonstrate that 
TPD contributes to 
student achievement? 
 Further study and analysis of the relationship between TPD and student 
achievement are necessary. 
 To ensure that teachers have access to quality TPD that advances their content-
knowledge and content-specific pedagogical processes, next steps have been 
recommended, including: 
- Provide content-rich, intellectually challenging staff development. 
- Use appropriate models of staff development. 
- Provide long-term follow-up support. 
- Gather evidence to demonstrate the impact of staff development on student 
achievement. 
- Explore new evaluation models to link staff development and student 
achievement. 
- Create organizational structures to support ongoing teacher learning. 
- Create systems and structures to sustain programs once they are in place. 
 
(table continues) 
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Authors Number of studies Focus of Review Key reflections and recommendations made for further study 
Kennedy (1998  93 studies that 
examined the 
effectiveness of 
various approaches to 
mathematics or 
science TPD 
 What makes TPD 
effective? 
 Review of literature 
related to mathemtatics 
and science TPD 
programs. 
 Program content (what is being taught) is an important predictor of benefit to 
students. 
 The content of TPD should be attended to first, before form and structure. 
 Effective PD in mathematics and science treats teachers as professionals. 
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available statistics, journal articles, and research that had been published since 1995, she 
then compiled much of the information found in Table 2.  While in her review she 
focused primarily on technology-related PD, I have since reorganized her original work 
to follow chronological order, removing the articles to which her listed references no 
longer link, and adding a few additional examples. 
Following her review of the literature and the implementation of a multistate 
survey of PD providers and receivers, Meltzer (2006) then solidified her list of best 
practices of teacher PD and published a ―Model of Effective Professional Development in 
Technology‖ (p. 83).  Meltzer‘s model is divided into three major areas: Planning, 
Implementation, and Follow Up/Support.  Critical to the planning component of the 
Meltzer model is the development of a long-term plan that is fashioned upon conducting 
a needs assessment and developing goals shared by various stakeholders.  Furthermore, 
goal review and reflection make up important pieces of the model‘s component of Follow 
Up. 
Another model with substantive merit for providing instructional technology 
support in schools is the systems-based approach developed by Kopcha (2010).  Included 
in the Kopcha model is a mentor charged with providing teachers with just-in-time 
support while they incorporate technology into the lessons they teach.  Using mentors to 
assist teachers in their acquisition of technological proficiency has been well documented 
in the literature as yielding positive results (Bullock, 2004; Franklin, Turner, Kariuki, & 
Duran, 2001; Polselli, 2002; Swan & Dixon, 2006). 
 In Kopcha‘s (2010) systems-based model, there are four main stages of 
technology integration with a mentor: Initial Setup, Teacher Preparation, Curricular   
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Table 2 
 
 Commonly Reported Professional Development Practices 
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Bozeman & Baumbach 
(Alabama), (1995) 
     X   X    X X        X  
Bozeman & Baumbach 
(California), (1995) 
        X X X  X           
Bozeman & Baumbach 
(Miami), (1995) 
  X     X  X  X X X X X X       
U.S. Congress, OTA (1995) X X X   X     X  X X  X  X X     
Brand, G. (1997) X     X X X X X      X X X      
Rapp, C. (1997) X     X     X   X X X        
Picciano (1998) X X X  X     X       X   X    
Bradford (1999) X             X    X      
Hargrove, Bryan, & Froman 
(1999) 
 X X X     X     X X X  X  X X   
Killion (1999) X  X X       X       X  X    
Catchings (2000) X X X X  X   X     X  X X       
Lane-Kelso (2000)  X   X    X            X X  
International Technology 
Education Association (2003) 
  X      X X X       X  X    
Viellegas-Reimers (2003) X  X X  X X X  X X      X X      
U.S. Department of Education 
(2004) 
X  X  X             X      
Clewell, Campbell, & 
Perlman (2004) 
  X   X    X              
Daly, Pachler, & Pelletier 
(2009) 
X X X    X X  X         X     
U.S. Department of Education 
(2010b) 
 X  X   X X X    X X    X   X X  
Table source: Meltzer, 2006, pp. 18-19. 
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Reform, and Community of Practice.  The mentor begins the process by conducting a 
needs assessment, which leads to the creation of vision and the setting of long- and short-
term goals for realizing that vision.  Subsequently, the mentor and teacher/protégé work 
through each of the stages, evaluating progress and revising goals after each stage‘s 
completion.  In the Initial Setup stage, teachers are trained to troubleshoot problems and 
resolve existing issues with technology.  Teachers who learn to troubleshoot technology 
problems with the assistance of a mentor have been found to successfully repair future 
technology issues independent of outside help (Smith & Smith, 2004). 
 The next stage in Kopcha‘s model is Teacher Preparation.  The primary goal of 
the mentor during this stage is to prepare teachers to begin using technology in student-
centric ways.  As a result, mentors should establish a system for training and following 
the progress of each teacher, while providing particular focus on those teachers who lack 
basic skills (Rakes, Fields, & Cox, 2006).  Furthermore, support in the form of modeling 
practices with technology, has shown to help teachers visualize best practices and expand 
their current perception of technology integration (Ertmer, 1999; Glazer, Hannafin, & 
Song, 2005). 
 The final two stages of Kopcha‘s systems-based approach to technology 
integration focus heavily on altering curricular focus and extending the teachers‘ sphere 
of influence.  In Stage three, small communities of practice are formed wherein monthly 
newsletters and digital libraries are used to share ideas about technology integration.  As 
teachers transition to Stage four, their role in such communities expands to that of 
Teacher Leader or technology mentors-in-training.  By learning to lead others in the 
effective use of educational technology, the skills required naturally grow (Glazer et al., 
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2005).  Quite often, the best way to learn a skill is to learn to teach it well (Lank & 
Peirce, 2010). 
 An interesting characteristic of the Kopcha (2010) model is the change in mentor 
focus at various stages within the model‘s progression.  His description is particularly 
helpful in understanding the linear progression needed when working through the 
approach. 
The overlapping circles that contain the four stages of technology integration 
indicate that the concerns related to each lower stage continue to be a concern for 
each higher stage, but to a lesser and lesser degree.  The circles also indicate that 
the stages each build upon each other.  Mechanics and systems are of major 
concern in Stage one, but of less concern in Stage three or four when the model is 
underway.  Likewise, the mentor is likely to find it more difficult to deal with the 
issues of culture and curriculum in Stage three if issues of mechanics and systems 
go unresolved in Stage one. (p. 180) 
 
Hence, while each stage ultimately overlaps in progression, the skills developed in earlier 
stages must be adequately developed in order for teachers to thrive in stages more 
advanced. 
It is important to note that both the Meltzer (2006) and Kopcha (2010) models are 
recursive and include a review element near the end of the cycle, wherein reflection of 
performance occurs and goals are realigned.  Both models also begin with a needs 
assessment and the development of shared goals or vision for technology use.  In that 
light, therefore, it stands to reason that the model eventually adopted by the Canyons 
School District should address each of these important aspects (Hew & Brush, 2007).  
Furthermore, because a number of additional technology-integration models and 
frameworks exist in the literature (i.e., Friedrichsen, Dana, Zembal-Saul, Munford, & 
Tsur, 200; Hinson, LaPrarie, & Heroman, 2006; Mishra & Koehler, 2008), many were 
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analyzed in connection with the third component of this research project, contributing to 
the design of the model eventually implemented in the Canyons District. 
Methods Used in Assessing Teacher Professional Development 
 
 Because the current research project focused specifically on how teacher needs 
have been met, a review of literature related to assessing teacher professional 
development is also in order.  To begin with, one of the most influential researchers in the 
area of assessing the professional development of teachers is Guskey.  His landmark 
Evaluating Professional Development (2000) laid a foundation upon which many other 
researchers have built (Kkelleher, 2003; Loucks-Horsley, 2003; Stoll, Fink, & Earl, 
2003).  In it, he began by defining evaluation as ―the systematic investigation of merit or 
worth‖ (p. 2) and continued by identifying five critical levels of professional 
development evaluation: Participants‘ Reactions, Participants‘ Learning, Organization 
Support and Change, Participants‘ Use of New Knowledge and Skill, and Student 
Learning Outcomes.  Naturally, the methods employed to assess the PD taking place in 
an organization depend entirely on the evaluation level and consequently the questions 
posed, elements measured, and how assessment information will eventually be used. 
Table 3 borrows from Guskey‘s (2002) report, but illustrates nicely the similarities and 
differences of all five PD evaluation levels.  
 Each of the five PD evaluation levels is important and independent.  Guskey 
concludes that analyzing effectiveness at one level likely sheds little light on the impact 
of the next, and successes experienced at lower levels won‘t always translate into positive 
results at subsequent stages of evaluation (Guskey, 2002).  Nevertheless, because the 
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scope of this study requires that focus be concentrated on documenting organizational 
support and the implementation of program content--while also informing future change 
efforts--the bulk of current efforts will lie within Evaluation Levels 3 and 4 (Guskey, 
2000). 
 Level 3 professional development evaluation centers on organizational support 
and change.  Sparks has demonstrated that organizational elements play an important role 
in the success or failure of any PD effort (Sparks, 1996).  Questions at Level 3 involve 
the impact PD has on the organization, as well as issues that organizational changes 
might resolve.  Were problems addressed quickly and efficiently, were sufficient 
resources made available, and was implementation facilitated and supported are all 
questions unique to this level.  District and school records are often used to gather 
information to answer these questions, along with surveys and structured interviews with 
PD participants and district or school administrators.  Guskey (2000) surmises that this 
information can be used not only to document and improve support provided by the 
organization, but also to inform future organizational change. 
 Questions stemming from evaluation Level 4 query how well PD participants are 
using what they have learned, along with the challenges participants are encountering as 
they attempt to apply new knowledge and skills (Guskey, 2002).  In measuring the degree 
and quality of implementation of newly acquired expertise, Guskey also recommends the 
use of surveys, oral and/or written participant reflections, and direct observations.  Upon 
completion, this information might then be used to document and improve the 
implementation of PD program content.  Unlike assessments made at other levels,
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Table 3 
Gusky’s Five Levels of Teacher Professional Development and the Methods Employed Within 
Evaluation level What questions are addressed? 
How will information be 
gathered? What is measured or assessed? 
How will information be 
used? 
1. Participants‘ 
reactions 
▪ Did they like it? 
▪ Was their time well spent? 
▪ Did the material make sense? 
▪ Will it be useful? 
▪ Was the leader  knowledgeable and  
   helpful? 
▪ Were the refreshments fresh and tasty? 
▪ Was the room the right temperature? 
▪ Were the chairs comfortable? 
▪ Questionnaires administered  
  at the end of the session 
▪ Initial satisfaction with the 
  experience 
▪ To improve program 
design  
   and delivery 
2. Participants‘ 
learning 
▪ Did participants acquire the intended 
   knowledge and skills? 
▪ Paper-and-pencil instruments 
▪ Simulations 
▪ Demonstrations 
▪ Participant reflections (oral  
  and/or written) 
▪ Participant portfolios 
▪ New knowledge and skills 
  of participants 
▪ To improve program   
   content, format, and  
   organization 
3. Organization 
support and 
    change 
▪ Was implementation advocated,  
  facilitated, and supported? 
▪ Was the support public and overt? 
▪ Were problems addressed quickly and 
  efficiently? 
▪ Were sufficient resources made  
▪ District and school records 
▪ Minutes from follow-up 
  meetings 
▪ Questionnaires 
▪ Structured interviews with  
  participants and district or  
  school administrators 
▪ Participant portfolios 
▪ The organization‘s   
  advocacy, support,  
  accommodation,  
  facilitation, and  
  recognition. 
▪ To document and  
   improve organizational  
   support 
▪ To inform future change  
  efforts 
    (table continues) 
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Evaluation level What questions are addressed? How will information be 
gathered? 
What is measured or assessed? How will information be 
used? 
4. 4. Participants‘  
5.    use of new    
6.    knowledge and  
7.    Skills 
▪ Did participants effectively apply the 
   new knowledge and skills? 
▪ Questionnaires 
▪ Structures interviews with 
   participants and their  
   supervisors 
▪ Participant reflections (oral 
   and/or written) 
▪ Participant portfolios 
▪ Direct observations 
▪ Video or audio tapes 
▪ Degree and quality of  
   implementation 
▪ To document and  
   improve the  
   implementation of  
   program content 
8. 5. Student 
learning outcomes 
▪ What was the impact on students? 
▪ Did it affect student performance or  
  achievement? 
▪ Did it influence students‘ physical or  
  emotional well-being? 
▪ Are students more confident as  
  learners? 
▪ Is student attendance improving? 
▪ Are dropouts decreasing? 
▪ Student records 
▪ School records 
▪ Questionnaires 
▪ Structured interviews with 
  students, parents, teachers,  
  and/or administrators 
▪ Participant portfolios 
▪ Student learning outcomes: 
  ○ Cognitive (Performance 
      and Achievement) 
  ○ Affective (Attitudes and 
     Dispositions) 
  ○ Psychomotor (Skills and 
     Behaviors) 
▪ To focus and improve all 
  aspects of program  
  design, implementation,  
  and follow-up 
▪To demonstrate the overall  
  impact of professional  
  development 
Note.  Gusky, 2002, pp. 48-49. 
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measures at Level 4 must be made after adequate time has passed to allow PD 
participants to adapt to new ideas and practices in their professional setting.  
Furthermore, analysis of this information can help restructure future PD pursuits and 
direction. 
While beyond the scope of the current action research project, the ultimate 
purposes for assessing the PD efforts in the current project eventually include positively 
impacting student performance and promoting visionary leadership (Guskey, 2003).  
Related work from Guskey stresses that in planning PD to improve student learning, the 
order of the five critical levels must be reversed (Guskey, 2001; 2002; see also Wiggins, 
2005).  In planning backward, organizers first consider the desired student learning 
outcomes (Level 5), and then determine what instructional practices or policies will most 
effectively produce those outcomes (Level 4), what aspects of organization support need 
to be in place for those practices and policies to be implemented (Level 3), what 
knowledge and skills teacher participants must have to implement the prescribed 
practices and policies (Level 2), and what set of experiences will enable participants to 
acquire the needed knowledge and skills (Level 1).  This backward planning design 
facilitates a focus on matters of greatest import throughout the complexities and 
development of a PD program targeting increases in student achievement (Guskey & 
Sparks, 1996).  
Summary of Literature Review 
 
 In summary, researchers have identified and described numerous facets of 
knowledge that tie directly to aspects of this study.  Understanding the literature base 
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surrounding the conditions inherent to action research, needs assessment, technology-
related teacher needs, effective teacher professional development, and other specific 
topics helped to guide this study throughout its completion.   
Because of the increasing need for schools to effectively teach students to become 
proficient with technology and the critical role teachers play in those efforts (O‘Bannon 
& Puckett, 2007), this project offers a unique and valuable perspective to the research 
base.  Describing the needs Canyons District teachers have with regard to instructional 
technology and how those needs are met provides additional insight into the culture of 
teacher learning (Stigler & Hiebert, 2009).  Moreover, such acuity should give rise to 
more informed and improved decisions, such that other educational organizations might 
better structure the PD models they choose to employ. 
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CHAPTER III 
METHODS 
This research project was dynamic in its direction, representing a mere beginning 
to what is hoped will be a continual process of research while maintaining operation in 
the Canyons School District.  True to Lewin‘s (1948) nonlinear pattern of study, a spiral 
of research cycles was undertaken throughout this study (Herr & Anderson, 2005) and 
should continue in years to come.  These cycles, characteristic of action research 
methodology, were defined by Kemmis (1982) as having four key stages: 
1. Develop a plan of action to improve what is already happening; 
2. Act to implement the plan; 
3. Observe the effects of action in the context in which it occurs; 
4. Reflect on these effects as a basis for further planning, subsequent action and 
so forth. (p. 7) 
 
Essentially, this series of research components forms a spiral, bringing with each iteration 
an increase in understanding of the original question, leading to an eventual solution 
(Lewin, 1948).  Such a process also typically brings additional questions for further 
review.  To limit the scope of this particular effort, this study encompassed three 
components of the Kemmis (1982) action research cycle.  
Research Timeline 
 
 In considering the research questions at hand, therefore, the timeline presented in 
Table 4 was maintained in realizing these initial efforts to set in motion the Kemmis 
(1982) Plan-Act-Observe-Reflect research cycle.  
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Table 4 
 
General Course of Action Taken Throughout the Current Research Project 
 
Date Activity 
Aug 2010 Proposed research study. 
 
Sep 2010 Refined proposal, obtained USU and CSD IRB approval. 
 
Oct 2010 Component 1 – Focus Group Research 
 
Focus group protocol was used with the existing Canyons District Technology 
Standards Committee (TSC) in search of generic answers to each research 
question.  Additionally, the committee helped to determine: 
 
 Which teacher needs are most essential, along with helping to establish 
priorities for future components. 
 Which teacher needs should be primarily addressed by the District‘s 
Educational Technology (Ed Tech) Team and which needs might be 
addressed by other Teams in IT. 
 
The TSC met multiple times in connection with this study.  Notes and agenda 
items for each meeting are included in the research journal. 
 
Oct 27 – Nov 10, 2010 Component 2 – Broad Data Collection and Analysis 
 
An online survey of licensed, Canyons District school-based personnel was 
undertaken, soliciting information regarding teacher needs that emphasized 
priorities established in Component 1. 
 
Nov 2010 – Mar 2011 Survey data was analyzed using descriptive statistics and contingency tables to 
illustrate population characteristics.  Institutional data was also collected and 
analyzed, reporting actual teacher support efforts for the current school year 
(from August 16 – November 19, 2010).  Teacher needs reported in the needs 
assessment survey were compared and contrasted with support efforts reported 
through institutional data. 
 
Jan - Mar 2011 Component 3 – Develop an Educational Technology Plan 
 
Data gathered in Component 2 was utilized to inform the development of a 5-
year plan for Ed Tech support in the Canyons District.  This plan included: 
 
 A shared vision for instructional technology integration. 
 Evaluative components for several distinct areas within the 
instructional technology support process. 
 
Mar 2011 Defended dissertation. 
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Component One: Focus Group Research 
 
 In this study, focus group protocol was utilized with an existing Canyons District 
committee.  The Canyons District Technology Standards Committee (TSC) meets at 
various intervals throughout the school year in order to establish priorities and direction 
regarding technology, its use, support of, and acquisition by District members.  For this 
specific research project, the TSC met multiple times: October 13, November 17, 
December 10, January 18, February 1, and February 15, 2011. 
Because the TSC has representative membership from a number of different 
groups and populations within the District, it served as an effective democratic body for 
determining the priorities and general direction of the District, with respect to technology 
integration and support.  Specifically, membership on the committee includes: 
 One classroom teacher and one school administrator from each level (high, 
middle, and elementary schools) 
 Two members of the Canyons District Evidence-Based Learning (Curriculum) 
Department 
 The Team Leads and Directors of four key teams within the Department of 
Instructional Technology: Educational Technology, Networking, Microsoft 
System Support, and non-Microsoft Systems Support. 
Admittedly, while the relatively large size of the group did, at times, create undo 
discussion and divergences in direction, enabling such widespread representation 
contributed to ensuring that the direction of the study truly be district-wide, with multiple 
voices heard and representative opinions gathered.  Utilizing a group any smaller risks 
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underrepresentation on the part of the wide range of stakeholders deeply concerned with 
the educational technology efforts in the District.  
In the long run, divergent discussions contributed to a more thorough Educational 
Technology Plan (Component Three).  Each focus group discussion included one or more 
―grand tour‖ questions.  According to Stringer (2008), ―grand tour questions comprise 
ways of initiating participant descriptions of their experience‖ (p. 59).  These questions 
seemed to make the participants more comfortable as they were immediately able to 
associate their experiences with the topic and expressed experiences of other TSC 
participants.  Returning to grand tour questions throughout the focus group sessions,also 
helped to ensure focus within the discussions.  A listing of the grand tour questions posed 
during focus group discussions can be found in Table 25 in Appendix K. 
In Component One of the study, the TSC was tasked with determining priorities 
and identifying how we might best assess teacher needs.  Consequently in the first two 
focus group meetings, participants were asked to discuss answers to each specific 
research question and tasked with determining whether or not the proposed survey 
(Component Two) would sufficiently identify the teacher support needs they deemed 
most important.  In the end, minimal changes were recommended to the initially 
proposed survey.  
The needs to which this committee and other key members of District leadership 
(including building administrators, members of Cabinet, and leaders within the District‘s 
Department of Evidence-Based Learning) assigned highest priority were also focused 
upon while developing the 5-year Educational Technology Plan during Component Three 
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of the study.  As needs were discussed, it was also determined which teacher needs 
should be primarily addressed by the District‘s Ed Tech Team and which needs might be 
addressed by other teams in IT and elsewhere.  A final draft of the worksheet distributed 
to the TSC during initial focus group discussions can be found in Appendix A. 
Because data from the focus group was very important, all decisions made by the 
committee, meeting agendas, and minutes, were documented by the researcher. 
Moreover, the researcher documented all communications directly related to tasks 
associated with this research project.  Containing 58 entries, the journal is 144 pages 
long.  A sample of the journal that includes researcher coding markings and reflection 
can be found in Appendix J.  
This research journal was useful in answering all four of the research questions, as 
it helped the researcher to recall specific focus group conversations used to provide 
answers, and documented processes and issues inherent to the project.  Furthermore, 
focus group meeting minutes provided an additional source of data, while simultaneously 
providing an additional lens on the reality of technology support needs and efforts. 
Because people other than the researcher took these minutes, the perspective recorded 
was sometimes different than that of the researcher.  Viewing each of these questions 
from multiple angles proved to be an enlightening experience. 
Once collected, analysis of focus group meeting minutes consisted of coding 
conversation topics according to research question, followed by more acute inspection 
and synthesis of categorized data.  Analysis principles established by Voithofer (2006) 
and Charmaz (2006) were utilized in an attempt to gain an overall understanding of the 
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needs, philosophies, and concerns expressed by focus group participants.  According to 
Charmaz: 
Qualitative coding, the process of defining what the data are about, is our first 
analytic step.  Coding means naming segments of data with a label that 
simultaneously categorizes, summarizes and accounts for each piece of data.  
Coding is the first step in moving beyond concrete statements in the data to 
making analytic interpretations. (p. 43) 
 
As a result, upon coding data pieces according to topic and research question, more 
refined analytic interpretations were made and presented in the Results chapter of this 
report. 
In addition to logging the decisions and discussions that took place between focus 
group members, another important part of the research journal was to record researcher 
reflections regarding the assumptions, motivations, and value judgments being made by 
the group.  In reflecting on the internal and intrinsic purposes behind decisions made, a 
clearer picture of reality emerged (Vygotsky, 1962). 
Component Two: Broad Data Collection and Analysis 
 
Component Two of the study consisted of broad data collection and analysis, 
coinciding directly with Level 3 and 4 evaluations of teacher professional development 
(Guskey, 2000, 2002).  Consequently, data from a wide variety of sources contributed to 
an understanding of current practice.  In particular, a district-wide survey soliciting both 
quantitative and qualitative responses, as well as district and school records, provided 
information for analysis. 
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Online Survey Development, Distribution, 
And Data Collection 
 
Employing the survey items established in Component One of the study, an 
anonymous web-based electronic survey was created using the online SurveyMonkey 
service, in adherence to the methodology described by Jansen, Corley, and Jansen (2007) 
for implementing such research instruments (see also Kaye & Johnson, 1999).  
Inherently, web-based surveys possess a number of strengths that made them an obvious 
choice for this particular research project.  Such strengths include a quick turnaround 
time, multiple question formats, ease of confidentiality, and ease of reaching a large 
number of potential respondents. 
In the end, 1,480 of 1,689 solicited participants (87.63%) submitted complete 
surveys and 36 of 41 participating schools obtained higher than 80%  participation within 
their populations.  As a result, the sample size of participants in schools that achieved 
greater than an 80% participation rate was 1,313.  It is important to note that throughout 
the study, all data and analysis that was dependent upon results obtained by the needs 
assessment survey relied only on information supplied by those schools that had obtained 
over 80% participation.  Namely, the responses emanating from Midvale Elementary 
(66%), Oak Hollow Elementary (59%), Peruvian Park Elementary (50%), Willow 
Canyon Elementary (70%), and Alta High School (68%) were omitted from all analysis.  
Interestingly, population-wide analyses that included the responses from even those 
schools achieving less than 80% participation yielded results that were most often 
negatively skewed. 
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In addition to building on some of the ideas for survey items utilized by Hartley et 
al. (2008), survey questions were also intentionally designed to assess teachers‘ level of 
necessity specific to the needs illustrated in the literature review of this study (see Table 
5).  Items on the survey instrument used in Component Two of the study were designed 
to solicit specific feedback from participants.  Triner and colleagues (1996) conclude that 
―an assessment starting with the societal outcomes--or what you call an Ideal Vision--is 
the place to start a needs assessment‖ (p. 53).  Consequently, several questions probed 
participants in their use and feelings about technologies and practices not yet widely 
utilized within Canyons schools, but very much in line with the vision and direction 
expressed by newly appointed District leadership.  By tailoring instrument items in 
anticipation of evaluating specific teacher needs, it proved true that survey data was 
better suited to inform the development of a technology plan designed to describe how 
teacher needs would eventually be addressed (Component Three).   
Prior to distributing the survey to participants, attempts were made by four 
different people to verify that all survey logic configured within SurveyMonkey was fully 
and accurately functional.  Furthermore, participants reported no errors in survey setup 
throughout the survey process.  A final draft of the survey questions and format can be 
found in Appendix B. 
Beginning in October 2010, the researcher solicited survey participation 
according to the following schedule and mixed-mode design (Lazar & Preece, 1999).  In 
the bi-weekly District Leadership Meeting held October 21, an announcement was made 
about the needs assessment and its purpose.  Four days later, the researcher sent an email 
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Table 5 
 
Alignment of Survey Questions with Documented Teacher Needs 
Question Teachers need… Study 
3, 7, 13, 14, 
16, 17 
 
To know how to use technology Fabry & Higgs (1997) 
3, 7, 13, 14 
 
To know how to use technology to enhance the 
curriculum 
 
Fabry & Higgs (1997) 
9, 10, 11, 15 
 
Formal training at an early stage of new classroom 
experiences with technology
a
 
 
Levin & Wadmany (2008) 
9, 10, 11 Educational opportunities at subsequent stages of 
professional growth that facilitate collaboration with 
colleagues on authentic routine classroom issues 
 
Levin & Wadmany (2008) 
9, 10, 11 Collaborative opportunities devoted to personally-
directed inquiry 
 
Levin & Wadmany (2008) 
9, 10, 11, 16 
 
Feedback customized for individual circumstances Levin & Wadmany (2008) 
9, 10, 11 Mentorship often in the place of authoritative training, 
particularly in later stages of professional growth 
 
Levin & Wadmany (2008) 
9, 10, 11 Follow-up mentoring systems, programs for enhancing 
professional growth, and informal collegial 
collaboration – after formal technology training 
 
Levin & Wadmany (2008) 
Sahin & Thompson (2007) 
Di Benedetto (2005) 
15 Adequate time to acquire and transfer to practice the 
knowledge and skills necessary to effectively and 
completely infuse technology into their curricular areas 
 
Hawkins & MacMillan (1993) 
Kinnaman (1990) 
15 More time to prepare technology-facilitated resources 
for lessons 
 
Preston et al. (2000) 
Lam (2000) 
18? An increase in positive experiences using technology as 
a productivity tool 
 
Hope (1998) 
Snoeyink & Ertmer (2001) 
15 Help in overcoming feelings of anxiety on the part of 
teachers and a genuine fear of technology 
 
Li (2007) 
Stone (1998) 
15 More confidence in the use of technology and in 
incorporating new innovation 
 
Hardy (1998) 
Dawson & Rakes (2003) 
15 
 
A mechanism for overcoming feelings of intimidation Fryer (2003) 
(table continues) 
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Question Teachers need… Study 
9, 10, 11 More ongoing support from specialist mentors and 
online resources 
 
Sherry et al. (2000) 
Hardy (1998) 
- An increased ability in dealing with the changing nature 
of technology itself 
 
Zhao & Frank (2003) 
15, 16 More convenient access to computers and better 
planning for the use of technology 
 
Smerdon & Cronen (2000) 
15 A better understanding of the advantages that 
technology integration can provide 
 
Scrimshaw (2004) 
- An attitude that is fearless in the use of technology, 
encourages them to take risks, and inspires them to 
become lifelong learners 
 
NCATE (1997) 
3, 7, 13, 17 
 
To facilitate student learning and creativity ISTE (2008) 
3, 7, 13, 17 
 
To design and develop digital-age learning experiences 
and assessments 
 
ISTE (2008) 
3, 7, 13, 17 
 
To model digital-age work and learning ISTE (2008) 
3, 7, 13, 17 
 
To promote and model digital citizenship and 
responsibility 
ISTE (2008) 
- To engage in professional growth and leadership 
 
ISTE (2008) 
 
a The Canyons District keyboarding curriculum, elementary math instructional framework, AIMSweb, and MyAccess are all actual 
new classroom experiences with technology (questions 3 and 7).  Items in questions 13 and 14 identify potential new classroom 
experiences with technology. 
 
 
to school administrators, informing them of the upcoming survey opportunity and asking 
them to please solicit their staff members‘ participation upon invitation.  Then, as data 
collection was opened for the web-based survey on October 27, the Superintendent sent 
an email to all licensed school-based personnel, requesting that teachers and school-based 
administrators participate in the survey (see Appendix C).  Therefore, all licensed 
elementary and secondary teachers and school-based administrators in the Canyons 
District were invited to participate.  
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The survey closed on November 16.  Following closure, exactly 200 incomplete 
survey responses were removed from the sample.  These responses were removed based 
upon the criteria that one or more complete survey pages were left blank.  Given that 
every page in the survey contained items that required a response to proceed, blank pages 
likely indicated that a network error had forced anonymous respondents to involuntarily 
cease participation in the survey.  Furthermore, because respondents remained 
anonymous throughout the survey process, any attempts by participants to restart the 
survey went unnoticed.  Therefore, in order to avoid potential duplicates, surveys 
submitted with entire blank pages were omitted from analysis. 
Survey data was analyzed using a number of different methods and statistics 
(Cohen, 2001).  Descriptive statistics and contingency tables were used to summarize and 
describe data, filtering by reported respondent location, gender, grade level, and years of 
experience.  High and low areas of teacher need were also analyzed, as questions within 
the survey were grouped into disparate skills, processes, and tasks that included the 
following: Professional Development Effectiveness, Technical Support, Access to 
Technology, Confidence with Technology, Technology Use, and Skill Improvement.  
Along with contingency tables and descriptive statistics, univariate analysis--including 
distribution, central tendency, and dispersion--was used when focusing on one particular 
reported need, strength, or weakness.  Correlation matrices were also examined to 
understand how one variable related to another, in attempts to adequately answer the 
primary research question of efforts made in the Canyons School District to meet the 
instructional technology needs of teachers. 
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Two questions on the survey required additional work in analysis because of the 
qualitative nature of their responses.  In addition to the quantitative response counts for 
survey number 15 (herein referred to as Q15), qualitative coding was utilized on the 
open, fill-in-the-blank responses submitted for both Q15 and Q22.  Similar procedures 
were followed in analyzing the responses to these survey questions as were utilized with 
the data acquired through focus group discussions (Charmaz, 2006; Voithofer, 2006).  In 
the end, this process produced data that was then crosschecked with other data points in 
triangulation efforts. 
Institutional Data 
 
While a web-based survey was used to identify the technology-related needs and 
usage patterns exhibited by school-based personnel, other data was gathered to identify 
the actual support and PD efforts taking place.  This institutional data included ticket 
totals by location from the Footprints Helpdesk system used to track requests for 
technical support.  Computer inventory numbers were also used, as reported in a District-
wide inventory conducted by Canyons District IT Department members in March 2010. 
Both of these data sources were analyzed using descriptive statistics and compared with 
school roster sizes to identify areas of greatest need and abundance. 
An additional source of institutional data analyzed for this study was the 
Technology PD Tracker maintained by District- and School-based Educational 
Technology Specialists (ETSs).  As ETSs work with teachers--in individual, small group, 
or other formal and informal sessions--they document the time spent with teachers, which 
curriculum or other topics are discussed, and which days these efforts transpire.  Using 
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these technology-related professional development trackers, the ETSs then grouped and 
tallied their already-documented efforts according to topics and procedures that 
corresponded directly to categories of items included on the survey distributed in 
Component Two of the study. 
Although documentation in this manner has been practiced since District 
inception, focus for this project was limited to the support efforts made specifically 
between August 16 and November 19, 2010.  An example copy of the consolidated PD 
tracker for one school can be found in Appendix E, with each school‘s copy also being 
included in the research journal.  It is also important to note that ETS documentation is 
only maintained for technology-related PD experiences that last longer than 20 minutes in 
duration.  Such a limitation was established by District personnel several months ago, and 
comprises the primary factor in defining a PD experience as ―nonincidental.‖ 
Each school‘s Technology PD Tracker was analyzed using similar methods to 
those employed in analyzing the survey data gathered.  To begin analysis, nevertheless, 
ETS professional development efforts were quantified by funneling the ETS-reported 
topics, discussed during formal and informal trainings, into the categories listed in Table 
6.  This data was then analyzed using the same type of contingency tables and descriptive 
statistics employed in analyzing the survey data.  Results from both analyses were then 
compared for consistency between the PD efforts made by ETSs and the needs and 
experiences described by faculty members in their survey responses.  While it was  
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Table 6 
 
Alignment of Survey Questions with Professional Development Efforts, as Documented  
 
by Canyons District Educational Technology Specialists 
 
Professional development emphasis 
Corresponding 
survey question(s) 
Enabled Teaching Research Using Technology 13B 
Enabled Teaching With Materials On Computer 13E 
Taught Appropriate Digital Citizenship 13I 
Taught How To Find Curriculum Materials On Internet 13A 
Taught How To Integrate Technology Into Classroom 13C 
Taught How To Manage Incidental Technology Issues 16C 
Taught How To Teach In A 1-to-1 Environment 13G 
Taught How To Teach Keyboarding 3A 
Taught How To Use Skyward 3E, 7C 
Taught How To Utilize Social Media In Pedagogy 13D 
Taught To Create And Update Websites 3D, 7B 
Taught To Prepare Students w/ College Tech Skills 13J 
Taught To Teach When All Students Have Web 13H, 13F 
Taught To Use Assessment Software 3C, 7A 
Taught To Use Clickers, DocCams, IWBs, or other 14C 
Taught To Use Computer For Instructional Purposes 14A 
Taught To Use Internet For Instructional Purposes 14B 
Taught To Use Subject-Specific Tech (i.e., Successnet) 
 
3B, 7D 
 
 
 
quickly learned that PD tracking data was not as uniform across the team as originally 
desired, there was helpful information in the data gathered.  Assuredly, the consolidation 
and analysis of all of this data from multiple sources played an important role in 
identifying actual support efforts being undertaken throughout the District. 
The Canyons District IT Department website was another important source of 
institutional data used in understanding the topics and types of technology-related PD 
provided to Canyons District teachers (Department of Information Technology, 2010a, 
2010b).  As ETSs worked with individual teachers throughout their contract time, they 
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provided both formal and informal training opportunities to teachers.  Formal trainings 
included courses for credit or stipend compensation, while informal trainings might have 
occurred spontaneously, without monetary or other recompense being made above and 
beyond the knowledge acquired by the teachers.  Data regarding which PD topics were 
formally and informally addressed by the Canyons District Ed Tech Team, as found on 
their website, were also compared with trainings offered and teacher needs identified in 
the survey. 
Component Three: Develop an Educational Technology Plan 
 
While a major component within Component Two of the research project 
consisted of a survey of teacher needs specific to the instructional use of technology, 
Component Three involved the use of this data to inform the foundation of an overall 
plan for providing instructional technology support.  This practice is congruent with 
Flagg‘s (1990) assertion that needs assessment should parallel the planning component in 
program development.  Moreover, some researchers have maintained that PD that 
directly addresses the needs of teachers is more appealing to them (Cole, Simkins, & 
Penuel, 2002; Hinson, LaPrairie, & Heroman, 2005).  To assist in the development of the 
plan, the framework for technology planning created by Whitehead, Jensen, and Boschee 
(2003) and Anderson‘s (1996) Guidebook for Developing an Effective Instructional 
Technology Plan: Version 2 were utilized to provide focus and direction. 
A key desired outcome of forging the plan from the beginning was to construct a 
shared vision for instructional technology integration between teachers, administrators, 
and other stakeholders.  In working with various departments within the District, school 
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principals, and a wide array of District leadership to develop the plan, many voices were 
heard and ideas implemented toward future direction and support.  Following Moore and 
Johnson's lead (Johnson, 2010; Moore, 2010), additional people beyond the TSC were 
involved in developing this shared vision.  According to Johnson, technology directors 
should go from ―writing technology plans to working inter-departmentally with 
curriculum, staff-development, public relations, assessment and strategic planning‖ 
(paragraph 3). 
Consequently, reports of clean, anonymous survey data were shared with people 
outside of the TSC, but only as generic listings and charts of aggregated data that 
preserve the anonymity of survey participants.  For example, some reports about teacher 
preparedness to use technology in their pedagogy or assessment practices were shared 
with members of the Canyons District Evidence-Based Learning (Curriculum) and 
Assessment Departments, enabling members of those departments that would not 
normally participate on the District‘s TSC to also participate in creating the shared vision 
for educational technology support and direction.  As a result, the plan, instruments, and 
methods for evaluating the extent to which key goals within the Plan are realized 
represent the vision of more than just one committee. 
In working as a TSC to develop a plan for the implementation and support of 
instructional technology, arriving at a shared vision proved to require time and deliberate 
focus.  Several meetings were necessary to settle on some issues, and identifying 
language to include in the plan that satisfied all participants, was far more difficult than 
originally anticipated.  In the end, nevertheless, initial consensus was reached on 
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numerous key principals, goals, beliefs, and vision related to technology, its support, and 
its instructional uses.  A copy of the incomplete, yet current draft of the Canyons District 
Educational Technology Plan can be found in Appendix L.  Being a living document that 
will require hours of deliberation, collaboration, and further discussion, the plan will 
likely never be completely finished. 
Design Issues Unique to Action Research 
 
Action research inherently brings with it several additional design issues not 
found within other methodologies.  Accordingly, established action researchers 
recommend addressing positionality, multiple validity criteria, and bias when describing 
the methods employed (Herr & Anderson, 2005; Stringer, 2008). 
Positionality 
 
Herr and Anderson (2005) described a continuum of positionality in action 
research, from ―being an insider to being an outsider to the setting under study‖ (Chapter 
3, paragraph 1), indicating that as researchers, we might approach our subject from a 
variety of different perspectives.  In considering the scale they present, it became evident 
that the research project at hand called for an ―insider in collaboration with other 
insiders‖ (Table 3.1) stance of positionality.  Given that the researcher was in direct 
contact and collaboration with administrators, teachers, and other Canyons District 
personnel throughout the bulk of the research project, the researcher clearly worked 
within the organization in collaboration with other District personnel.   
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The insider in collaboration with other insiders stance facilitated quick decision-
making, when needed, and built trust interdepartmentally and between School and 
District personnel.  Such collaboration also served as an impetus for any change in study 
direction.  In Component One, for example, TSC focus group discussions modified 
survey items and established timelines for survey distribution.  In Component Three, the 
researcher and fellow Committee members discussed all decisions regarding plan 
adoptions, altering the plan as needed. 
 
Validity Criteria 
 
While internal validity is generally defined as trustworthiness of assumptions 
drawn from data, external validity refers to how well these conclusions generalize to 
other settings.  Given the insider in collaboration with other insiders posture of 
positionality, the criteria utilized to ensure validity was largely structured according to 
recommendations partially developed by Heron (1996) and Saavedra (1996), and further 
refined by Herr and Anderson (2005; see also Anderson & Herr, 1999; Gall, Gall, & 
Borg, 2003).  Ascribing to the Herr and Anderson (2005) validity criteria assisted further 
in efforts to democratize this action research project.  Linked with five goals often 
inherent to traditions of action research, several validity criteria are often advised: 
outcome, process, democratic, and dialogic. 
Both quantitative and qualitative data were used to determine outcome validity.  
Sometimes called integrity (Jacobson, 1998), the first test of validity in action research is 
the degree to which actions that occur eventually lead to a solution of the problem at 
hand.  Evidence of maintained integrity within this study was easily identified by how 
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well each research Component rolled into the next.  The needs identified and decisions 
made by focus group participants in Component One contributed nicely to the production 
and distribution of the needs assessment surveys in Component Two.  Furthermore, the 
data collected in Component Two was critical to the development of the plan created 
during Component Three.  Without question, each Component in this research project 
depended heavily upon the successful completion of tasks residing in prior components.  
Just as an effective Educational Technology Plan could not have been developed without 
accurate and appropriate data to inform its development, this data likely could not have 
been acquired without successful planning efforts prior to its gathering. 
The next test of validity ―asks to what extent problems are framed and solved in a 
manner that permits ongoing learning of the individual or system‖ (Herr & Anderson, 
2005, Chapter 4, Section 3, paragraph 9).  At times throughout the research project, 
Components naturally overlapped, resulting that some aspects of each component were 
conducted in parallel with elements of other components.  For example, even though the 
development of the Educational Technology Plan began on January 18, 2011--initiating 
Component Three--analyses of the data gathered in Component Two continued through 
March 2011.  Nevertheless, upon identifying technology-related teacher needs, the 
transition to an attempt to identify how such needs might be met in the future went 
unforced, naturally flowing into the Educational Technology Plan‘s creation.  This 
component overlap is natural and sometimes anticipated in action research (Herr & 
Anderson, 2005). 
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As this action research project is continued beyond the current effort, further 
spirals of action should continue to lead to the empirical confirmation that the needs of 
teachers are, in fact, being better met as a natural consequence to the plan originated in 
Component Three of this project.  The degree to which such transitions flow smoothly 
will continue to serve as a strong indicator of process validity. 
Extremely important in the politically charged environment of education, 
democratic validity refers to how well collaboration between all parties and stakeholders 
has taken place throughout the research process (Herr & Anderson, 2005).  In the present 
endeavor, this metric was established by the extent to which multiple stakeholders 
provided input into the direction of study.  Utilizing focus group protocol with the 
representative District TSC in Components One and Three of the study, as well as 
working with multiple Departments and a wide array of District leadership, helped to 
ensure democratic validity.  In nearly every TSC meeting, for example, decisions were 
made that required a majority consensus among participants before adoption.  In the first 
TSC focus group discussion held on October 13, all members approved the utilization of 
survey items eventually employed in Component Two.  A second example includes final 
decisions made regarding the establishment of a standard computer type to eventually be 
adopted District wide.  In the January 18 TSC meeting, it was proposed that laptop 
computers be established as a standard for all teachers, and that language describing 
standards be included in the developing Educational Technology Plan.  During the 
discussion, some TSC members objected that the standard be adopted, but were 
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eventually overruled 8-2 in favor of the new standard.  Such a standard now exists in the 
current Plan. 
Another example illustrating appropriate levels of democratic validity within this 
project occurred during the February 1 and 15 focus group meetings, wherein the 
Educational Technology Plan continued development.  As major decisions were 
eventually landed upon regarding vision and beliefs, a formal vote was often taken to 
ensure that majority consensus had been reached.  In some cases, a two thirds majority 
vote was sought before moving on in the development of Plan components.  Each of 
these efforts to ensure democratic validity combined to ensure a more solid research 
design. 
In academic research, the quality of research is maintained through peer review.  
Dialogic validity ensures that such review takes place throughout the duration of study.  
One way that dialogic validity was sustained throughout this project was by obtaining the 
approval of the dissertation Committee Chair before proceeding with major project 
changes and stages, including the implementation of the needs assessment survey.  As the 
focus group ultimately reworked the original needs assessment and other subsequent 
stages of the research plan were adjusted, Committee Chair approval was also obtained 
prior to proceeding. 
Addressing Bias 
 
 Throughout this research project, it was equally important to acknowledge bias on 
all counts.  As a result, the utilization of multiple techniques helped to keep bias in check.  
First, the opinions and experiences shared by members of the project‘s focus group 
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helped the researcher to obtain multiple perspectives and lenses through which to view 
the data.  Standards Committee discussions of key data points and their implications, for 
example, brought to light multiple views of nuances unique to varying points of view. 
Moreover, analyzing TSC focus group meeting minutes allowed the researcher to view 
the discussions through the lens of the person that originally took down the minutes. 
Naturally, there were times when the administrative assistants‘ perspectives centered on 
topics and nuances that were originally missed by the researcher.  
In reporting the research findings in the chapters that follow, every effort has also 
been made to summarize varying viewpoints, and coordinate the data from one source 
with related data and findings obtained through another.  These qualitative triangulation 
strategies were used throughout the project whenever possible, to eliminate bias and 
ensure a valid understanding of the data (Guba & Lincoln, 1989).  
Summary of Research Design 
 
In summary, this research project greatly benefited the Canyons School District 
community by identifying ways in which the educational technology support teachers 
currently receive might be improved.  Gathering and analyzing a wide range of 
institutional data, as well as conducting a needs assessment and beginning the 
development of a technology plan were critical milestones in realizing this goal.  Being 
action research, one component of study naturally led to the development and progression 
of another, and consequently, an understanding of each of the research questions 
developed throughout the investigation‘s progression. 
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Sources of Data 
 
In this study, multiple sources of data were used to gain a clearer understanding in 
answer to each of the research questions.  Table 7 describes each data source, dates 
relevant to the data source, and accompanying inherent weaknesses of the data analyzed.   
Each of these sources of data provided important contributions to understanding multiple 
aspects in answer to each of the research questions. 
 
Table 7 
Sources of Data Utilized in the Current Research Project 
Data source Dates Description and inherent weaknesses 
Educational 
technology needs 
assessment survey 
Data acquired from 
Oct 29 to Nov 10, 
2010 
Distributed to all licensed, school-based personnel in the 
Canyons School District, a total of 1,480 of 1,689 
potential respondents participated (88%). 
 
Being anonymous, there is potential that respondents 
answered dishonestly or that some respondents made 
multiple submissions. 
 
TSC focus group 
discussions 
Multiple sessions 
held: 
 
 October 13 
 November 17 
 December 10 
 January 18 
 February 1 
 February 15 
Qualitative and quantitative data were acquired using 
focus group protocol during TSC meetings, in direct 
response to project‘s specific research questions.  Much 
of this data is included in the research journal for this 
project. 
 
While the makeup of the TSC is representative, it is only 
representative, and the voices of some populations‘ 
members inherently were not heard. 
 
  (table continues) 
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Data source Dates Description and inherent weaknesses 
―Technology PD 
Tracker‖ 
Data for this project 
was limited to 
reported offerings 
from Aug 16 to Nov 
19, 2010.  
Institutional data maintained by Canyons District ETSs, 
one tracker was maintained per school.  This resulted in 
44 distinct reports of the PD efforts made by 21 different 
ETSs.  Furthermore, data reported only included PD 
efforts lasting longer than 20 minutes in duration. 
 
Said Specialists summarized previously recorded data 
into categories and types of PD.  As a result, there is the 
potential of self-inflation (Greenberg and Pyszczynski, 
1985) on the part of ETSs in their reporting and 
summarizing.  It should also be noted that only PD efforts 
lasting longer than twenty minutes in duration have been 
recorded.  As a result many spur of the moment, but 
potentially effective, learning opportunities may have 
gone undocumented. 
 
Footprints Help Desk 
Ticket System 
Data for this project 
was limited to 4,614 
requests submitted 
by 44 schools from 
Aug 16 to Nov 19, 
2010 
Housing institutional data, the Footprints system is used 
by District personnel to submit requests for technical 
support.  Reports generated from within Footprints were 
helpful in identifying specific technical support efforts. 
 
As the Footprints system and its manner of requesting 
technical assistance is new to all schools, some school 
populations have been more aggressive in its adoption 
than others.  Due to cultural norms already in place, some 
schools are only gradually shifting toward widespread 
use. 
 
School faculty rosters 
(Skyward) 
Data snapshot taken 
Oct 29, 2010 
Housing institutional data, the Skyward system is used to 
manage personnel files.  Data acquired from Skyward 
included faculty rosters, and was used to determine 
school sample sizes and client lists for needs assessment 
survey distribution. 
 
Faculty rosters do not include non-licensed Educational 
Support Personnel that also potentially require 
instructional technology support. 
 
Computer Technology 
Inventory 
March 10, 2010 Institutional data, the Computer Technology Inventory 
was completed on March 10, 2010.  This data was useful 
in identifying the quantity and quality of computer 
technology available in schools, often contributing to the 
kinds for instructional technology support efforts required 
and anticipated. 
 
Because this survey of technology inventory was taken in 
March, there is strong likelihood that many school 
inventories vary slightly from the numbers reported in 
March. 
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CHAPTER IV 
 
RESULTS 
 
 
 By way of organization, the results of this study have been arranged by research 
question, and contain descriptions of environments and background information relative 
to study findings.  
Question 1: What Efforts Have Been and Are Currently Being Made 
in the Canyons School District to Meet the Instructional 
Technology Needs of Teachers? 
 
Efforts at meeting the instructional technology needs of Canyons District teachers 
can separated into three distinct categories: Formal and informal ETS-provided 
professional development, asynchronous learning provided on the IT Department 
website, and the indirect learning and support provided by other members within the 
Canyons District‘s Department of IT as they make attempts to provide nonpedagogical 
support. 
 
Formal and Informal ETS-Provided 
Professional Development 
 
To begin with, efforts similar to the kinds of formal and informal PD experiences 
that ETSs currently provide have played an important role in Jordan/Canyons District 
schools for many years.  TSC focus group discussions revealed that support efforts in 
recent Jordan District history included a TIC/TECH model that began in the mid-1990s, 
wherein each school principal selected one member of their certificated faculty to serve 
as a ―Technology Integration Coordinator‖ (TIC).  The role of this individual was to 
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assist teachers in acquiring skills required for the pedagogical use of technology, while 
hopefully remaining unencumbered by traditional break-fix requests for technical 
support.  District support for these Technology Integration Coordinators and individual 
staff members in--then Jordan District--schools also included the work of five district-
level Technology Curriculum Specialists (TECH).  
Consensus was quickly reached among focus group members, nonetheless, that 
perceived integration support efforts under the TIC/TECH model were too meager to 
make significant impact.  Confirmed in both the October 13 and November 17 TSC 
meetings, it was expressed that with only five district-level specialists spread among 90 
schools and one TIC most often spending only one hour per day in integration efforts, 
staffing for this critical role was simply too sparse. Furthermore, many in TSC 
discussions voiced that because break-fix technical support staff were also in short 
supply, the TIC were also often asked to perform break-fix tasks before any integration 
efforts could ever be made.  In the end, it was stated that in many schools, the separate 
TIC/TECH roles were often assumed by the same person, most likely because one hour 
per day was simply too little and the scarce availability of knowledgeable staff members 
often prohibited Principals from realistically separating roles. 
With the Jordan District split and consequential formation of the Canyons School 
District in July 2009 (Stewart, 2009), a new model for providing instructional technology 
support was implemented.  The existing TIC/TECH model for technology support was 
dismantled and replaced by a larger scale district-provided implementation of both break-
fix and instructional technology support.  Elementary school support structure, 
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nevertheless, looked significantly different than the structure implemented in Secondary 
schools.  Table 8 illustrates specific differences between each of the instructional 
technology support structures implemented in Jordan/Canyons District schools since the 
mid-1990s, as identified by participants of TSC focus group discussions. 
Research efforts put forth in this project also revealed that, under the new 
Canyons District model, substantial strides have been made at meeting the instructional 
technology needs of teachers.  Specific ETS-provided professional development efforts 
were identified using the Technology PD Trackers for each school, and confirmed in 
many circumstances using the data gathered through the needs assessment survey of 
Component Two.  A description of these findings follows. 
An in-depth analysis of PD Tracker entries revealed a variety of training 
undertakings in Canyons District schools, and illustrated strong emphases toward topics 
addressed and magnitude of effort being put forth by individuals, school levels, and 
teams within IT.  Without fail, ETS reports suggested that no two schools receive 
identical treatment.  While some ETSs and school populations favored one-on-one 
training for faculty members, others were more prone to emphasize group instruction. 
The information presented in Table 9 discloses that elementary teachers spent more one-
on-one time with their assigned ETS than middle and high school teachers.  Furthermore, 
some middle school faculties experienced comparatively large amounts of time in ETS-
provided in-service training.  In contrast, high school faculty members spent less time 
with their ETS than those in elementary and middle schools.  
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Table 8 
 
Instructional Technology Support Structures in Jordan/Canyons District Schools, Past  
 
and Present 
 
Model Distribution Contracted time allotment 
Jordan School District 
District 
Four CTS to 60 regular elementary schools 
 
One CTS to 27 regular secondary schools 
 
Full time 
Jordan School District 
School TIC/Tech 
One TIC coordinator per regular school 100 hours per contract year, 
sometimes additionally 
supplemented by school funds 
 
Canyons School District 
Elementary 
Eight ETSs to 29 regular elementary schools 
 
Full time 
Canyons School District 
Secondary  
Twelve ETSs to 12 regular secondary schools Up to half time, teaching 
students in assigned school the 
rest of the time 
 
 
In reporting the types of efforts made by ETSs, it is important to note that schools 
across each level saw varying degrees of effort in meeting the needs of their teachers 
through in-service and one-on-one PD experiences.  To illustrate these differences, ETS 
reports suggested specifically that not all middle schools saw the same level of time 
commitment toward ETS-provided in-service training.  Evidence for this finding was 
demonstrated by the fact that the average number of in-service person hours that middle 
school faculties spent with ETSs ranged from 0.81 hours in one middle school to 13.6 
hours in another--all during the same 3-month period.  This standard deviation of 4.18 
hours across all 8 middle schools illustrated significant differences in the kinds of support 
provided, as some saw large amounts of in-service trainings while others saw small.  
Nevertheless, high variance in support efforts was not limited to middle schools. 
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Table 9 
 
Instructional Technology-related Training Efforts by Interaction Type and School Level,  
Between August 16 and November 19, 2010 
Location 
Total 
faculty 
size  
One-on-one person 
hours with ETS per 
faculty member 
 
In-service person 
hours with ETS per 
faculty member  
Elementary schools 
  (n = 25) 
790 Mean 
 Median 
SD 
Range 
 
1.58 
1.46 
.80 
.42 – 3.73 
Mean 
 Median 
SD 
Range 
 
3.05 
2.61 
3.01 
.24 – 16.06 
Middle schools 
  (n = 8) 
385 Mean 
 Median 
SD 
Range 
 
1.35 
1.22 
.80 
.38 – 2.94 
Mean 
 Median 
SD\\SD 
Range 
 
4.32 
3.14 
4.18 
.81 – 13.6 
High schools 
  (n = 3) 
257 Mean 
 Median 
SD 
Range 
 
1.30 
1.45 
.69 
.54 – 1.90 
Mean 
 Median 
SD 
Range 
 
1.90 
  .75 
2.25 
.45 – 4.48 
District 
  (n = 36)  
2074 Mean 
 Median 
SD 
Range 
 
1.50 
1.42 
.78 
.38 – 3.73 
Mean 
 Median 
SD 
Range 
3.24 
2.59 
3.23 
.24 – 16.06 
 
Just as one elementary school saw over 16 person-hours of in-service training with their 
ETS, another averaged less than 15 minutes (.24 person-hours) during the same timespan.  
The variance in high school support, while not as pronounced, was still apparent. 
Table 10 provides additional specifics regarding the quantity of PD experiences 
faculty members had with their assigned ETS between August 16 and November 19, 
2010.  These specifics also include several cases where outliers exist and school-specific 
training emphases have occurred.  In Table 10, the instructional technology-related 
training efforts are described by type and individual school location.  One-on-one person  
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Table 10 
 
Instructional Technology-Related Training Efforts by Interaction Type and Individual  
 
School Location, Between August 16 and November 19, 2010 
 
Location 
One-on-one person 
hours with ETS per 
faculty member 
In-service person 
hours with ETS per 
faculty bember 
Number of one-on-
one ETS PD 
experiences per 
faculty member 
Number of in-
service ETS PD 
experiences per 
faculty member 
Elementary 1 1.00 1.44 0.78 0.15 
Elementary 2 1.18 1.31 1.22 0.09 
Elementary 3 1.63 2.78 1.50 0.13 
Elementary 4 3.73 3.31 4.79 0.14 
Elementary 5 2.62 3.02 3.81 0.15 
Elementary 6 1.83 3.50 3.17 0.14 
Elementary 7 0.61 2.57 1.34 0.17 
Elementary 8 1.09 0.24 1.22 0.03 
Elementary 9 2.31 2.65 2.71 0.13 
Elementary 10 1.20 3.65 1.71 0.48 
Elementary 11 0.50 2.17 0.88 0.05 
Elementary 12 0.87 4.95 0.76 0.30 
Elementary 13 1.40 2.61 1.26 0.10 
Elementary 14 1.05 1.72 1.89 0.22 
Elementary 15 0.42 1.95 0.83 0.44 
Elementary 16 0.84 0.49 1.37 0.13 
Elementary 17 2.00 16.06 4.12 0.96 
Elementary 18 2.59 2.93 3.10 0.24 
Elementary 19 1.59 1.41 1.55 0.24 
Elementary 20 1.65 1.38 2.40 0.20 
Elementary 21 1.46 1.77 1.80 0.05 
Elementary 22 1.76 3.09 1.74 0.30 
Elementary 23 2.96 4.32 4.02 0.22 
Elementary 24 1.73 1.15 2.50 0.16 
Elementary 25 1.38 5.86 1.20 0.29 
Middle school 1 0.38 2.10 0.58 0.16 
Middle school 2 1.29 13.60 1.98 0.76 
Middle school 3 0.76 0.84 1.04 0.06 
Middle school 4 2.94 2.37 1.55 0.12 
Middle school 5 0.87 0.81 1.92 0.13 
Middle school 6 1.50 5.93 2.93 0.15 
Middle school 7 1.16 3.92 1.24 1.47 
Middle school 8 1.92 4.95 3.48 0.39 
(table continues) 
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Location 
One-on-one person 
hours with ETS per 
faculty member 
In-service person 
hours with ETS per 
faculty member 
Number of one-on-
one ETS PD 
experiences per 
faculty member 
Number of in-
service ETS PD 
experiences per 
faculty member 
High school 1 1.90 4.48 1.47 0.33 
High school 2 0.54 0.75 0.68 0.07 
High school 3 1.45 0.45 2.02 0.34 
In total, ETSs reported that Canyons District faculty members spent over 4,568 
person-hours in nonincidental, technology-related PD between August 16 and November 
19, 2010.  These person hours span the 1,859 distinct, nonincidental, technology-related 
PD experiences that ETSs had across the District.  Table 11 lists specific data for each 
PD topic, disaggregated by school level, and identifies additional emphases maintained in 
PD direction and focus.   
Analyses of PD Tracker data also provided an understanding of training topic 
emphases as efforts were made across school levels.  Normalizing data across school 
levels by dividing totals found in Table 11 by the number of faculty members served, 
produced a view of these specific emphases (see Table 22 in the Appendix).  Of note, the 
data suggest: 
 Skyward training received strong emphasis at all school levels. 
 Teaching Keyboarding was limited to elementary schools. 
 Elementary school PD focused primarily on keyboarding, Skyward, and 
clickers, document cameras, interactive white boards (IWBs), or other 
classroom technologies. 
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Table 11 
Technology-Related Professional Development Efforts of Duration Greater than Twenty  
Minutes, by Subject Matter and School Level, Between August 16 and November T19,  
2010 
 
Average number of person 
hours spent by faculty 
members per week in ETS-
provided PD 
Average number of one-on-
one and in-service ETS PD 
experiences per week 
 D
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Create and update websites 
(Q3D and 7B) 
16.84 2.45 11.82 2.57 8.86 2.07 5.07 1.71 
Find curriculum materials on internet 
(Q13A) 
0.70 0.55 0.07 0.07 0.93 0.79 0.07 0.07 
Integrate technology into classroom 
(Q13C) 
8.18 1.46 1.79 4.93 5.64 1.14 1.79 2.71 
Manage incidental technology issues 
(Q16D) 
13.66 4.09 8.79 0.79 16.29 7.36 8.07 0.86 
Prepare students with college tech skills 
(Q13J) 
1.75 0.07 1.61 0.07 0.57 0.07 1.64 0.07 
Teach appropriate digital citizenship 
(Q13I) 
0.85 0.77 0.01 0.07 0.43 0.14 0.14 0.14 
Teach in a 1-to-1 environment 
(Q13G) 
11.82 0.43 11.32 0.07 0.86 0.29 0.50 0.07 
Teach keyboarding 
(Q3A) 
58.41 58.41 0.00 0.00 7.00 7.00 0.00 0.00 
Teach research using technology 
(Q13B) 
0.32 0.18 0.00 0.14 0.36 0.29 0.00 0.07 
Teach when all students have web 
(Q13F) 
9.39 1.32 4.86 3.21 1.86 0.21 0.71 0.93 
Teach when students have wifi device 
(Q13H) 
9.39 1.32 4.86 3.21 1.86 0.21 0.71 0.93 
Teach with materials on computer 
(Q13E) 
20.30 5.52 14.57 0.21 5.93 4.71 0.71 0.50 
Use assessment software 
(Q3C and 7A) 
35.34 4.84 20.64 9.86 12.07 4.36 6.50 1.21 
Use skyward 
(Q3E and 7C) 
70.61 42.21 16.89 11.50 23.07 15.07 4.21 3.79 
Use subject-specific technology 
(Q3B and 7D) 
8.63 4.66 3.61 0.36 8.43 6.36 0.64 1.43 
Utilize social media in pedagogy 
(Q13D) 
4.13 3.48 0.36 0.29 4.57 3.64 0.43 0.50 
      (table  continues) 
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Average number of person 
hours spent by faculty 
members per week in ETS-
provided PD 
Average number of one-on-one 
and In-service ETS PD 
experiences per week 
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Use computer for instructional purposes 
   (Q14A) 
7.57 1.11 2.687 3.79 4.14 0.79 1.64 1.71 
Use internet for instructional purposes 
(Q14B) 
8.63 0.34 2.43 5.86 2.50 0.43 1.07 1.00 
Use clickers, doc cams, IWBs, or other 
(Q14C) 
39.79 19.11 17.82 2.86 27.43 15.93 9.79 1.71 
Totals 326.30 152.33 124.11 49.86 132.79 70.86 43.71 19.43 
 
 Middle school PD focused primarily on assessment software (MyAccess), 
Skyward, teaching with instructional materials on the computer, and clickers, 
document cameras, IWBs, or other classroom technologies. 
 High school PD focused primarily on Skyward, assessment software 
(MyAccess), and integrating technology into the classroom. 
Again, while general prominence was easy to identify across school levels, more 
individualized PD experiences were less than uniform in differing school environments. 
Assuredly, a wide range of training topics was addressed by in-person ETS 
professional development efforts.  Moreover, patterns of topic emphasis and priority were 
evident upon viewing the data from a District-wide perspective.  Figure 1 illustrates, in 
part, the diversification of topics covered in ETS-provided PD by detailing the District-
wide totals of both the number of ETS PD experiences and the number of person-hours 
that faculty members spent in such experiences.  Differentiated by primary subject focus, 
the pie chart on the left in Figure 1 emphasizes the topics comprising the most common  
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ETS-Provided PD Experiences  
 
Person Hours Spent by Faculty Members 
 
 
 
 
Figure 1. District-wide professional development focus, in percentage of ETS-provided PD experiences and person-hours spent by faculty 
members in PD dedicated toward learning specific skills. 
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ETS PD experiences.  When teachers spent more than 20 minutes at a time with an ETS, 
they most often focused on Skyward, learning to teach the elementary keyboarding 
curriculum, learning to manage incidental technology issues or learning to use assessment 
software like the newly adopted MyAccess and AIMSWeb systems.   
Figure 1 also emphasizes that large amounts of time spent in providing PD 
support to teachers did not always translate into a high number of associated PD 
experiences.  For example, even though many hours were spent by faculty members in 
learning how teach keyboarding (817.75 combined person hours, as listed in the pie chart 
on the right), such efforts were only the combined result of 98 distinct ETS experiences. 
All in all, ETSs had the most experiences teaching faculty members to use clickers, 
document cameras, IWBs, and other devices.  Nevertheless, far more time was spent by 
teachers overall in learning to use Skyward, and learning to teach keyboarding. 
Additional confirmation of ETS efforts to provide in-person instructional 
technology support to teachers was obtained through faculty member responses submitted 
to needs assessment survey Q9.  Table 12 clarifies further.  When asked about visit 
frequency, 19% (250) of respondents district-wide indicated that they work directly with 
their school‘s ETS at least weekly, while roughly 1% (14 total) reported not even 
knowing their school‘s ETS.  High school faculties reported less frequent contact than 
those in other school levels--confirming data gathered from the Technology PD Trackers 
--but preschool teachers comprised the demographic whose ETS visits were reported to 
be the least frequent. 
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Table 12 
Educational Technology Specialist Visit Frequency Ratings
a
 by Demographic and  
Educational Technology Specialist, as Reported on Survey Question 9 
Averages by faculty demographic  Averages by ETS 
Demographic n
b
 
ETS visit 
frequency 
rating  
School level 
teams 
ETS visit 
frequency 
rating 
Canyons District 1,313 3.16  ETS 1 3.32 
Elementary schools 742 3.29  ETS 2 3.26 
Middle schools 334 3.28  ETS 3 4.13 
High schools 237 2.60  ETS 4 2.96 
Preschool 26 1.73  ETS 5 2.99 
Kindergarten 149 2.87  ETS 6 3.19 
Grade 1 196 3.09  ETS 7 3.28 
Grade 2 185 3.03  ETS 8 3.74 
Grade 3 188 3.11  ETS 9 2.90 
Grade 4 185 3.03  ETS 10 2.58 
Grade 5 188 3.07  ETS 11 2.72 
Grade 6 169 3.09  ETS 12 4.26 
Grade 7 254 3.18  ETS 13 3.30 
Grade 8 272 3.24  ETS 14 3.40 
Grade 9 264 3.20  ETS 15 3.57 
Grade 10 215 2.50  ETS 16 3.60 
Grade 11 216 2.51  ETS 17 2.94 
Grade 12 218 2.55  ETS 18c 2.23 
Elementary administrators 42 4.14  ETS 19 1.78 
Middle school administrators 18 4.39  ETS 20 3.19 
High school administrators 16 4.38  ETS 21 2.37 
0-3 reported years of experience 223 2.94    
4-6 reported years of experience 205 3.02    
7-10 reported years of experience 164 3.04    
11-20 reported years of experience 315 3.21    
21 plus reported years of experience 392 3.38    
Female 1,030 3.20    
Male 256 3.02    
 
a ETS visit frequency ratings were based on a 6-option Likert scale.  When asked how frequently participants worked directly with 
their ETS, they were given the ability to select: Weekly (5), Several times a month (4), Monthly (3), Quarterly (2), Less than 
quarterly (1), and I don’t know my ETS (0). 
b Because questions of years of experience and gender were not required for answer, totals will not sum to District total. 
c The ratings assigned to this ETS come from a school location achieving less than 80% participation. 
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Focus group discussions with members of the TSC confirmed the finding that 
ETS support efforts varied dramatically by school location, as often did the perceived 
successes of those efforts.  In the TSC meeting held on October 13, for example, multiple 
participants mentioned that a wide variety of topics had been addressed by ETSs.  Other 
focus group participants suggested that while some might say that the technology-related 
needs of teachers in the District were being met, others would likely say that none were 
being met. 
The Canyons District IT Department Website 
 
Efforts to meet the instructional technology needs of Canyons District teachers 
were not limited to in-person ETS-provided PD.  An analysis of the Canyons District IT 
Department website also led to an understanding of many of the specific topics addressed 
by ETSs (Department of Information Technology, 2010a).  Spread among other 
technology support-related components within the site, the PD section contained several 
differences in topics addressed and opportunities provided to teachers at both elementary 
and secondary levels.  Topics reported by ETSs using the Technology PD Trackers did 
not align consistently with PD topics described on their site. 
On the website, technology-related PD examples, tutorials, and instruction sets 
were distinctly divided by elementary and secondary levels.  Technology PD for 
elementary teachers was then separated by skill level, with three discrete categories 
present in each level.  Secondary offerings, on the other hand, were not split by skill 
level, but more general in their presentation.  Details regarding topics, course 
descriptions, and links to additional content also varied, depending on the level of teacher 
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receiving the training, or the team of ETSs providing resources.  Table 13 lists additional 
specifics for both elementary and secondary offerings.  This analysis alone indicated a 
more thorough utilization of the Canyons District IT website on the part of those ETSs 
serving elementary teachers versus those serving secondary teachers. 
Additional places within the website revealed that formal courses have been 
provided by ETSs, beginning in January 2011, with some topic overlap occurring 
between formal courses and the types of trainings illustrated in other areas of the site 
(Department of Information Technology, 2010b).  Table 23 in the Appendix lists the 
titles of 68 formal technology-related trainings offered during after-school hours to 
Canyons District teachers.  While members of the elementary ed tech team offered 63 of 
the trainings, those on the secondary ed tech team offered 5. 
To be clear, these newly developed classes were formed as a natural result of data 
obtained in Component Two of this action research study.  Specifically, Q12 on the needs 
assessment survey queried respondents‘ need for the District to provide technology-
related PD that would enable participants to earn relicensure or lane-change credit. 
Because 728 survey participants answered ―Yes‖ (55.4%), both the elementary and 
secondary ed tech teams worked quickly to transform existing topics of informal PD into 
more-polished formal PD courses.  Upon reorganization, these trainings were divided 
into four separate strands: Using Your Computer to Enhance Classroom Instruction 
(Mac), Using Web 2.0 to Expand Your Classroom and Curriculum, Using Technology 
Tools and Applications to Enhance the Curriculum and Engage Students, and Enhancing  
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Table 13 
Technology-Related Professional Development Offerings Identified on the Canyons  
District IT Department Website 
Elementary 
Skill level Title 
Distinct sections 
within 
Number of additional 
resources linked 
Beginner Computer Basics (Mac) 21 35 
Beginner Skyward Report Card 11 15 
Beginner Utilizing Pearson SuccessNet 19 21 
Intermediate/advanced Using UTIPS Effectively 9 10 
Intermediate/advanced Web 2.0 Tools 23 22 
Intermediate/advanced Technology Tools 21 29 
 
Secondary 
Title Distinct sections within 
Number of additional 
resources linked 
Basic computing 6 0 
Assessment 6 13 
Presentation 7 6 
Hardware 5 0 
Communication 5 8 
Teacher resources 5 1 
 
 
Assessment Opportunities in the Classroom using Technology.  All four strands were 
taught concurrently.  Fundamentally, this natural progression of data gathering to data 
analysis to action comprises the heart of action research (Herr & Anderson, 2005). 
 
Meeting Instructional Technology Needs While 
Providing Nonpedagogical Support 
 
In-person and asynchronous support efforts provided by ETSs were also 
accompanied by the incidental assistance and trainings furnished by non-ETS members 
of IT, while simultaneously providing break-fix technical support.  While the number of 
these attempts to meet the instructional technology needs of teachers can not be precisely 
determined, an analysis of data from the Footprints help desk ticket tracker revealed that 
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many instances of teacher support were provided by non-ETS members of IT between 
August 16 and November 19, 2010, and that some schools requested more help than 
others.  Table 14 identifies the number of Footprints tickets received and closed at 
various school locations throughout the District, along with ticket averages per staff 
member.   
Of note, 3,874 support requests were received from the 4636 schools under 
observation during the 3-month observation period, while 3,730 requests were closed by 
IT personnel.  On average, 2.71 tickets were received per staff member and 2.60 tickets 
were closed.  On November 19, 2010, 144 tickets remained open that were submitted 
after August 16.  Moreover, middle school staff members averaged more support requests 
than staff members at other school levels, submitting over one ticket per teacher more, on 
average, than staff members serving in elementary schools.  As many different members 
of the Canyons District IT Department fulfilled the support requests of staff members in 
all schools, it is probable that some of the pedagogical technology needs of teachers were 
also met by such efforts. 
Focus group discussions confirmed that blended roles were often assumed by 
varying IT Department members.  Furthermore, while there were times that non-ETS 
personnel provided instructional technology support, there were also times that ETSs 
performed traditional break-fix support functions.  In the TSC focus group discussion 
held on November 17, for example, the high school teacher representative mentioned that  
 
 
  
75 
Table 14 
Technical Support Requests Received and Closed Through the Footprints Help Desk 
Tracking System, Between August 16 and November 19, 2010 
Location 
Footprints tickets 
received 
Footprints tickets 
closed
a
 
Average # of 
Footprints tickets 
received per staff 
member
b
 
Average # of 
Footprints tickets 
closed per staff 
member 
Elementary 1 70 64 2.59 2.37 
Elementary 2 98 96 3.06 3.00 
Elementary 3 88 82 3.03 2.83 
Elementary 4 104 100 3.47 3.33 
Elementary 5 38 38 1.46 1.46 
Elementary 6 69 65 2.38 2.24 
Elementary 7 79 77 2.72 2.66 
Elementary 8 95 88 2.57 2.38 
Elementary 9 89 94 2.87 3.03 
Elementary 10 70 66 2.26 2.13 
Elementary 11 71 68 1.73 1.66 
Elementary 12 89 82 2.70 2.48 
Elementary 13 67 65 2.16 2.10 
Elementary 14 73 73 2.70 2.70 
Elementary 15 85 86 2.36 2.39 
Elementary 16 97 93 3.23 3.10 
Elementary 17 48 44 1.85 1.69 
Elementary 18 54 47 1.86 1.62 
Elementary 19 60 58 2.07 2.00 
Elementary 20 69 70 2.76 2.80 
Elementary 21 45 40 1.10 0.98 
Elementary 22 41 44 1.52 1.63 
Elementary 23 108 107 2.63 2.61 
Elementary 24 65 64 2.03 2.00 
Elementary 25 86 83 2.10 2.02 
Elementary schools 1,858 1,794 2.35 2.27 
     
Middle school 1 169 162 3.93 3.77 
Middle school 2 188 178 4.18 3.96 
Middle school 3 208 205 3.06 3.01 
Middle school 4 138 136 2.82 2.78 
Middle school 5 144 138 2.77 2.65 
Middle school 6 198 191 4.30 4.15 
(table continues) 
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Location 
Footprints tickets 
received 
Footprints tickets 
closed
a
 
Average # of 
Footprints tickets 
received per staff 
member
b
 
Average # of 
Footprints tickets 
closed per staff 
member 
Middle school 7 103 82 2.71 2.16 
Middle school 8 162 165 3.68 3.75 
Middle schools 1,310 1,257 3.40 3.26 
     
High school 1 189 183 2.17 2.10 
High school 2 177 166 2.19 2.05 
High school 3 340 330 3.82 3.71 
High schools 706 679 2.75 2.64 
 
a  Note that some tickets closed during this time period may have been received prior to data collection (August 16). 
b ‗Staff Member‘ refers to licensed and nonlicensed building-level personnel.  No attempts were made to segregate the negligible 
number of support requests assigned to ETSs from those assigned to other IT Department members. 
 
―Principals don‘t understand the difference between Ed Tech and Support Tech.‖ The 
elementary teacher representative immediately agreed, also adding that teachers in her 
school do not understand the difference between roles and that her school‘s ETS was 
―willing to help with break-fix if he can.‖ 
Question 2: What Do School and District Administrators, Teachers, 
and Other Stakeholders Hope to Accomplish in Providing 
Teachers with Instructional Technology Support? 
 
The question of purpose behind providing teachers with instructional technology 
support was answered thoroughly through TSC focus group discussions.  Ultimately, 
these discussions identified several key objectives: 
1. To ensure continued and appropriate use of purchased technology. 
2. To improve student achievement. 
3. To help teachers understand developing technologies and associated teaching 
practices. 
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4. To fulfill the need some teachers have to be caringly led toward best 
pedagogical practices. 
5. To assist in the realization of shared beliefs about technology and its 
pedagogical use. 
To begin with, opening discourse with members of the TSC produced answers to 
the question of purpose that continued to permeate future discussion themes.  In 
considering the technology-related needs that teachers have, the focus group conversation 
held on October 13, 2010, revealed that many faculty members throughout the District 
are ―experienced teachers, but scared they‘re going to break something or have 
something stolen.‖  Moreover, a fear to try new things exists in the minds of many 
because they do not know how easily seemingly broken technology can be repaired.  In 
this early discussion, consensus was made among focus group participants that more 
access to technical support would increase faculty members‘ willingness to use 
technology during instruction--and that one of the chief reasons support is provided is to 
ensure that technology purchases get utilized by teachers and students.  
An informal, TSC-sponsored survey confirmed that enabling actual technology 
use was considered by many to be a primary reason for providing instructional 
technology support.  In an effort to provide truly representative feedback from leadership 
throughout the District, the Technology Standards Committee surveyed all principals and 
a wide array of District administrators during the first week of December, regarding their 
opinions regarding the purposes behind providing technology support.  In the end, 33 out 
of 42 of their survey participants indicated that the number one reason for providing such 
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support was to ―enable technology use in teaching and learning.‖ Focus group 
participants also strongly agreed with this purpose.  While the results of this TSC survey 
were never made publicly available, its results were heavily discussed during the TSC 
meeting held on December 10, 2010.  Table 15 provides additional details as they were 
identified during the focus group discussion. 
Additional TSC survey answers submitted by School and District leadership to 
the question of purpose in providing technology support included improving student 
achievement.  Focus group discussions echoed this purpose, as well.  In fact, there were 
several different occasions during which focus group participants expressed a need to  
 
Table 15 
Purposes for Providing Educational Technology Support, as Reported by Canyons  
District Administrators and Focus Group Participants 
What do you hope we accomplish by providing educational technology support to teachers and other school 
personnel?  Please DRAG THE FOLLOWING ITEMS into your preferred rank. 
Answer placement 1 2 3 4 
We provide Ed Tech support in order to enable technology use in 
teaching and learning. 
33 6 1 2 
We provide Ed Tech support in order to improve teacher 
technology skill. 
3 15 19 2 
We provide Ed Tech support in order to improve teacher/staff 
confidence in technology use. 
3 11 13 12 
We provide Ed Tech support in order to provide quality 
professional development. 
2 6 5 19 
We provide Ed Tech support in order to provide a more 
customized form of technical support to teachers. 
1 4 4 7 
Total 42 42 42 42 
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emphasize student achievement in all technology-related efforts.  One participant in 
particular mentioned during the October 13, 2010, meeting that ―ensuring student 
achievement is why we‘re all here.‖  
Other reasons for providing support shift toward the area of teacher change.  In 
discussing the current model employed for providing instructional technology support 
during the October 13 meeting, the high school principal on the committee reiterated that 
teachers really ―need someone who has the time to tell educators what is really effective.‖ 
In the November 17 meeting, this same principal continued by explaining that ―we need 
to get teachers to lose any phobias they have of technology.‖  Other focus group 
participants confirmed this sentiment, just as survey participants in Component Two of 
the study reported that lack of knowledge sometimes keeps teachers from using 
technology during instruction.  Fulfilling the need teachers have to be caringly led toward 
best pedagogical practices was another of the purposes identified and repeated for 
providing instructional technology support. 
The TSC focus group discussion held on February 2, 2011, centered heavily on 
initial discussions of shared beliefs regarding technology and its use in Canyons District 
schools.  Among the beliefs identified as universally shared among focus group 
participants was the idea that technology is a tool that, when properly used, can enhance 
learning and support instruction in a variety of curriculum settings.  Nevertheless, as a 
means to an end, technology should never be an end in and of itself.  In addition, all focus 
group participants agreed that technology planning, in its assorted forms, should be a 
coordinated effort between all stakeholders.  With this shared belief in mind, focus group 
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participants also voiced an understanding that coordinated efforts require time--and that 
adopting such an approach in creating the Canyons District Education Technology Plan 
would likely demand months of discussion and deliberation.  In the end, focus group 
participants ultimately concluded that any support efforts provided to teachers should 
assist in the realization of these and other shared beliefs that will be eventually identified 
through the creation and utilization of the Plan. 
Question 3: What Changes Might Be Made to Current Support Models 
Within the District, Such That Teacher Needs Might Be Met? 
 
 Evidence was uncovered throughout this study that sheds light on the question of 
potential changes that might be made to current support models within the Canyons 
School District.  An analysis of the needs assessment survey, PD Tracker, Footprints 
system, and computer inventory data acquired revealed that any potential changes to the 
current support model should ensure: 
1. Adequate acquisition of new teaching skills. 
2. Frequent and regular support. 
3. Adequate support for all teacher populations. 
4. Actual technology use. 
5. Adequate access to functioning technology. 
6. Increased assistance overcoming obstacles to technology integration. 
Without conducting a full-scale program evaluation, much of the data acquired through 
the needs assessment survey and Technology PD Trackers illuminated pockets of 
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weakness found within the current model.  TSC focus group discussions also validated 
many of these findings. 
 
Potential Support Model Change:  
Ensure Adequate Acquisition  
of New Teaching Skills 
 
 The first potential change identified in this study is to adjust practice and PD 
curricular focus in such a manner that teachers might better acquire new teaching skills.  
These new teaching skills refer to skills that are relatively new to the field.  Teaching in 
an environment wherein all students have a laptop computer and/or other Internet-
connect device, preparing students to be responsible digital citizens, and helping students 
to acquire the technology skills necessary to succeed in college or contemporary careers 
are all skills relatively new to the teaching profession (Task Force on Technology and 
Teacher Education, 1997; U.S. Department of Education, 2010b).  An analysis of the data 
associated with teacher needs and support provided in Canyons District schools validated 
that related support improvements should be made. 
Figures 2 and 3 identify the summative results of instructional technology support 
efforts and faculty readiness scores in Canyons District Elementary and Secondary 
schools.  PD Tracker data analysis revealed that ETSs at all levels carried out substantial 
efforts in helping teachers understand Skyward.  Furthermore, as elementary ETSs 
focused heavily on preparing teachers to teach keyboarding, manage incidental 
technology issues, and use subject-specific software (likely Successnet), secondary ETSs 
concentrated efforts on teaching the use of assessment software (likely MyAccess), and 
helping teachers to create and update websites.  Across the board, nevertheless, minimal  
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* Note that scales for all three variables do not coincide, in order to provide a 
clearer understanding of PD emphasis.  Survey responses indicate sample-wide 
ratings generated from faculty indicators of confidence in technology use. 
 
Figure 2. Summative results by topic, of instructional technology support efforts and 
faculty readiness in Canyons District elementary schools. 
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* Note that scales for all three variables do not coincide, in order to provide a cle 
arer understanding of PD emphasis.  Survey responses indicate sample-wide 
ratings generated from faculty indicators of confidence in technology use. 
 
Figure 3. Summative results by topic, of instructional technology support efforts and 
faculty readiness in Canyons District secondary schools. 
84 
On the needs assessment survey, faculty members identified areas of preparedness 
and strength, also indicating curricular focus within the support model that likely need no 
additional emphasis.  Elementary school faculties, for example, expressed highest levels 
of confidence in their preparedness to use Skyward, manage incidental technology issues, 
and integrate technology in the classroom.  Furthermore, in spite of elementary faculty 
members spending 818 person-hours learning to teach keyboarding and elementary ETSs 
having 211 PD experiences teaching Skyward, they reported the highest confidence 
levels in their ability to find curriculum materials on the internet.  An analysis of teacher 
confidence levels in Canyons District Middle schools yielded only slightly different 
findings, in that they expressed highest levels of confidence in using Skyward, finding 
curriculum materials on the internet, managing incidental technology issues, integrating 
technology in the classroom, and using subject-specific technology.  Likewise, needs 
assessment survey participants claiming high school membership also expressed 
confidence in their abilities to use Skyward and find curriculum materials on the internet.  
Ideally, any changes to current support models should maintain--but not necessarily 
increase--efforts that promote these curricular topics. 
 Conversely, weaknesses were also found as a result of survey participant reports.  
Survey respondents from elementary schools indicated lowest levels of confidence in 
their ability to teach in a classroom where every student has an internet-connected device, 
prepare students to be ready for the technological challenges they might face in college or 
their careers, and teach with classroom materials on the computer.  Given that focus 
group discussions identified preparing students for college and careers as a primary goal 
of all Canyons District efforts, future models for providing technology support should 
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likely better prepare teachers with each of these key skills.  This modification in 
technology support curriculum emphasis illustrates one potential change that would 
benefit teachers at every school level.  
Like their elementary counterparts, middle and high school respondents reported 
lowest confidence levels in the areas of teaching in a classroom where every student has 
an internet-connected and/or laptop device, preparing students to be ready for the 
technological challenges they might face in college or their careers, and teaching with 
classroom materials on the computer.  Again, changes to current support models that 
facilitate an increase in teachers‘ ability to accomplish these tasks seem most appropriate. 
In the end, these findings suggest that future instructional technology support 
efforts should focus better on equipping teachers with the skills required to effectively 
teach in 21
st
 century learning environments.  TSC focus group discussions consistently 
confirmed this direction.  In fact, confidence levels reported district-wide in teachers‘ 
abilities to teach when all students have an Internet-connected device (1.86) and prepare 
students for the kinds of technology skills needed for college/career readiness (2.24) were 
low enough to warrant considerable discussion during TSC focus group meetings (see 
Table 24 in the Appendix K for additional specifics).  Likewise, relatively low 
confidence ratings across the district-wide population in teachers‘ ability to utilize social 
media in pedagogy (2.49) were concerning, given the Superintendent‘s recent strong push 
that such tools be used to engage the community in a positive way (Dillon, 2011).  This 
evidence alone provided cause for significant focus in the evolving plan for future 
educational technology support, given the magnitude of emphasis that these skills possess 
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in recently adopted District plans for student achievement (Canyons School District, 
2011a). 
Focus group discussions with members of the TSC also revealed that one facet in 
building the new high school in Draper (see Canyons School District, 2011b) will be its 
readiness for all students to be equipped with their own Internet-connected device.  In its 
architectural design, only a limited number of computer labs will be included.  This 
physical design essentially requires that all students be equipped with personal Internet 
devices, if even to only fulfill basic federal testing requirements using online 
technologies.  Consequently, preparations for teaching in such an environment tomorrow 
should likely begin today.  Given the low confidence levels reported by teachers in these 
areas, changes to support models seem paramount, in light of developing priority on 
Internet-connectivity as a mechanism for learning and assessment. 
 
Potential Support Model Change: 
Ensure Frequent and  
Regular Support 
 
A second potential change that might be made to the current model for providing 
instructional technology support involves the frequency of contact between support 
receivers and support providers.  Ensuring frequent and regular technology-related 
support to teachers was found to be a critical element within the support model, as ETS 
visit frequency averages from survey Q9 were identified to be among the highest 
predictors of grades assigned by participants in Q21.  TSC focus group discussions also 
confirmed that regular follow up with teachers on recently studied PD topics was one of 
the facets that made the current model most effective. 
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Nevertheless, just as ETS-provided PD topic focus varied by location, so did the 
frequency that support was provided to teachers in independent locations.  Figure 4 
illustrates the variance in ETS visit frequency by school level and suggests that efforts 
might be made to ensure a more even distribution of PD efforts among schools.  Given 
that a major theme throughout the TSC focus group discussion held on February 15, 
2011, was that of equal resource distribution among schools across the District, the 
current model should likely be adjusted in such a way that all teachers might work with 
ETSs on a more regular and evenly-disseminated basis.   
As instructional technology support efforts other than ETS-provided one-on-one 
or group PD were made in Canyons District schools, an analysis of data gathered through 
survey Q11 suggested other discrepancies related to the distribution of support efforts.  
Table 16 clarifies the percentage of survey participants indicating various technology-
related PD opportunities of which they were aware.  When asked to indicate on Q11 the 
PD opportunities accessible to them, 61.1% (769) of participants district wide revealed 
that one-on-one training from an ETS was available in the last 2 months.  This figure 
alone also suggests that one-on-one ETS services were not made available--or not known 
to be available--to 38.9% of faculty members during the same timespan.  Likewise, the 
data suggest that informal training from colleagues was more readily available than one-
on-one training to faculty members across the district.  Potential changes to the current 
support model should likely account for such discrepancies. 
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Figure 4. Elementary and secondary school Educational Technology Specialist visit 
frequency ratings, distributed by school level, as acquired through survey question 9. 
 
Potential Support Model Change: 
Ensure Adequate Support for  
All Teacher Populations 
 
Ensuring adequate support for every teacher population should also become a 
goal of future support efforts.  While general, district-wide analysis of survey data 
revealed that overall staff reception of PD was largely positive, there were samples within  
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Table 16 
 
Percentage of Participants Indicating Available Technology-Related Professional  
 
Development Opportunities, as Reported by Respondents of Survey Question 11 
 
 
Canyons 
district 
Elementary 
participants 
Middle 
school 
participants 
High 
school 
participants 
One-on-one training from an ETS 
Informal training from colleagues 
Inservice training related to technology 
Formal, online PD courses 
Informal, online PD 
        61.1 
        60.4 
        68.9 
          9.8 
        21.2 
        63.9 
        70.9 
        69.9 
          9.1 
        22.0 
        65.5 
        71.1 
        73.8 
        11.4 
        19.1 
       45.2 
       67.7 
       58.5 
         9.7 
       21.7 
 
N 
 
   1,313 
 
      742 
 
      334 
 
     237 
 
 
the population that clearly lagged behind in both reception and efforts made to provide 
support.  Table 17 lists specifics.  Grand point averages (GPA), calculated by averaging 
respondent grades assigned through survey Q21, varied by location, grade level, and by 
other demographics.  Analyzing other variables, such as the percentage of survey 
participants indicating skill improvement over the last 6 months, also made plain areas of 
weakness within the current support structure.  Ultimately, faculty members across the 
District assigned a 3.219 GPA and 66.3% indicated skill improvement during the last 6 
months under the current model.   
Elaborating further, survey-participant-assigned GPAs indicated that females 
more positively received support efforts than males.  Furthermore, less experienced 
teachers assigned higher grades on Q21 than those with more experience.  Those teaching 
specific grade levels also indicated varying levels of success.  Kindergarten teachers, for 
example, assigned the highest overall grades, with teachers in Grades 8, 7, 4, and 1 
trailing not far behind.  High school participants were less forgiving in their assignment  
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Table 17 
Grade Point Averages Received for Instructional Technology Support, Percentages 
Reporting Skill Improvement, and ETS Visit Frequency Ratings, by Aggregated 
Demographic
a 
Survey question  Q21 Q18 Q9 
Demographic n GPA 
% Reporting improved 
skill 
ETS visit  
frequency ratingb 
Canyons District 1,313 3.219 66.3 3.164 
     
Elementary dchools 742 3.275 67.8 3.290 
Middle dchools 334 3.317 66.5 3.284 
High dchools 237 3.008 61.2 2.599 
     
Predchool 26 3.269 34.6 1.731 
Kindergarten 149 3.383 63.8 2.866 
Grade 1 196 3.327 65.3 3.092 
Grade 2 185 3.319 65.9 3.032 
Grade 3 188 3.319 70.2 3.112 
Grade 4 185 3.335 62.7 3.032 
Grade 5 188 3.282 66.0 3.074 
Grade 6 169 3.325 67.5 3.089 
Grade 7 254 3.339 65.4 3.177 
Grade 8 272 3.349 65.4 3.235 
Grade 9 264 3.306 65.9 3.196 
Grade 10 215 2.981 60.0 2.498 
Grade 11 216 3.000 60.2 2.505 
Grade 12 218 3.009 61.9 2.546 
     
Elementary administrators 42 3.476 78.6 4.143 
Middle school administrators 18 3.556 77.8 4.389 
High school administrators 16 3.313 81.3 4.375 
     
0-3 Reported years of experience 223 3.336 65.0 2.942 
4-6 Reported rears of experience 205 3.254 65.4 3.020 
7-10 Reported rears of experience 164 3.268 57.9 3.037 
11-20 Reported rears of experience 315 3.197 63.2 3.213 
21 Plus Reported rears of experience 392 3.199 73.0 3.375 
     
Female 1,030 3.261 66.5 3.196 
Male 256 3.160 65.6 3.023 
a Because questions of years of experience and gender were not required for answer, totals will not sum to District total. 
b ETS Visit Frequency Ratings were based on a 6-option Likert scale.  When asked how frequently participants worked directly with 
their ETS, they were given the ability to select: Weekly (5),  Several times a month (4), Monthly (3), Quarterly (2), Less than 
quarterly (1), and I don’t know my ETS (0). 
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of grades, with faculty members claiming membership in Grade 10 being the only sample 
to assign lower han a B average.  Finally, school administrators across all levels reported 
higher levels of skill improvement than teachers, but also reported working directly with 
ETSs on a far more frequent basis. 
It should be noted that some inconsistencies in the data became apparent upon 
comparing instructional technology support GPAs assigned with data gathered from 
survey Q18.  For instance, just as second and third grade participants posted identical 
GPAs (3.319), 4.3% more third grade faculty members reported skill improvement over 
the last 6 months than those working in the second grade.  Other anomalies included 
those reporting 21 and more years of experience and the 26 preschool faculty members 
submitting survey responses.  Seventy-three percent of those among Canyons District‘s 
most experienced faculty members reported skill improvement; over 7% more than any 
other categorical experience group, while simultaneously assigning similar grades for 
support efforts.  Along the same lines, only 34.6% of preschool faculty members reported 
skill improvement while also assigning slightly above average grades for support efforts 
(3.269).   
In taking the data acquired at face value, nevertheless, any changes to the support 
model should likely consider carefully how well the needs of preschool teachers, those 
with 7-10 years of experience, and faculty members serving in high schools are being 
met, as each of these demographics reported lower indicators than others across the 
District. 
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Potential Support Model Change:  
Ensure Actual Technology Use 
 
Other factors play an important role in determining how well the current model 
has been functioning, and typify areas wherein change to the model might be warranted. 
How well support efforts enable actual technology use was one such factor that was also 
identified in TSC focus group discussions as being high in importance.  Figure 5 
identifies indicators of technology use, as survey participants reported them on Q14. 
Upon analysis, discrepancies were found throughout the model in how well 
support efforts have resulted in technology use.  These inconsistencies represent areas of 
emphasis that might be focused upon in potential support model changes.  When asked to 
identify actual technology usage patterns during their last week of instructional time 
(survey Q14), participants were queried about teacher and student use of computers, the 
Internet, and other technology tools found in Canyons District classrooms.  In the end, 
Elementary level survey participants indicated higher usage percentages than their 
colleagues in every category but one.  High school faculty members ultimately reported 
higher levels of student Internet use for instructional purposes than their Middle and 
Elementary school colleagues.  Given that TSC focus group discussions emphasized that 
the primary purpose in providing technology support was to ensure that technology is 
actually used, any changes to the current model should plausibly work to ensure 
maximum use. 
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Figure 5. Reported technology use percentages for survey participants‘ last week of 
instructional time, by school level. 
 
 
Potential Support Model Change: 
Ensure Adequate Access to  
Functioning Technology 
 
Additional areas of technology support model reform that demand serious 
consideration are some that affect teachers before they are even able to implement 
technology into their curricula: access to adequate and functioning technology.  The data 
provided by respondents to the needs assessment survey contributed to a deeper 
understanding of these issues.  Technical support ratings, participant opinions provided 
regarding their access to technology, and barriers to technology integration reported by 
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study participants all played important roles in the understanding the support teachers 
need. 
Technical support ratings provided by survey participants stressed that potential 
changes to the current support model should likely reflect an emphasis in providing high 
quality technical support to locations reporting minimal success.  Survey Q16 queried 
participant thoughts regarding technical support and whether or not the technology they 
have to use is adequate and functioning.  Table 18 identifies technology support ratings 
for several specific areas of focus, each disaggregated by school samples.  In analyzing 
this data, it became evident that in some locations, access to functioning technology is 
less than ideal, whereas in other locations access problems seem insignificant.  
Changes to the current support model should likely address equity issues, as they 
relate to the quantity of quality technology available in varying school locations.  To 
illustrate, 10 of the 36 school locations studied reported ratings above the population 
mean for at least 5 of the 6 category variables: Technical support is adequate, wait time is 
minimal, in-class computers work well, the connection to the nternet is adequate, 
appropriate websites are accessible, and access to technology is not a problem.  These 
high ratings indicate relatively high levels of satisfaction among faculty members within 
these school samples.  Meanwhile, nine different schools may claim only one category in 
which their ratings fell above the population mean.  Focus group discussions regarding 
technology access referred to this type of apparent polarity as those that have versus those 
that have not, all within the same District population. 
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Table 18 
Survey Rating Averages
a
 for Reported Technical Support and Access to Technology 
Satisfaction
b
, by Aggregated School Samples 
Location 
Technical 
support is 
adequate 
Wait time is 
minimal 
In-class 
computers 
work well 
Internet 
connection is 
adequate 
Appropriate 
websites are 
accessible 
Access to 
technology is 
not a 
problem 
Elementary 1 2.79 3.17 2.88 3.29 3.25 3.16 
Elementary 2 3.34 3.16 2.82 3.25 3.45 2.91 
Elementary 3 3.21 3.56 3.00 2.82 3.21 3.07 
Elementary 4 2.76 3.13 2.59 3.42 3.32 2.00 
Elementary 5 2.70 3.04 2.33 3.27 3.26 2.61 
Elementary 6 3.29 3.20 3.28 3.32 3.45 3.26 
Elementary 7 3.04 3.11 2.08 3.21 3.18 2.64 
Elementary 8 3.40 3.28 2.96 3.34 3.46 3.30 
Elementary 9 2.84 2.97 2.83 2.78 3.31 2.81 
Elementary 10 2.84 3.06 2.70 3.32 3.35 2.58 
Elementary 11 2.98 3.13 3.00 3.39 3.55 3.43 
Elementary 12 3.40 3.47 3.04 3.34 3.41 2.93 
Elementary 13 2.82 3.14 2.68 2.86 3.36 2.18 
Elementary 14 2.87 2.91 2.39 3.26 3.42 2.83 
Elementary 15 2.97 3.19 2.50 3.39 3.46 2.62 
Elementary 16 2.77 3.13 2.52 3.13 2.97 1.97 
Elementary 17 2.95 3.29 2.40 3.10 3.09 2.24 
Elementary 18 2.56 2.81 2.42 2.37 2.96 2.23 
Elementary 19 2.80 2.80 2.95 3.28 3.36 2.71 
Elementary 20 3.12 3.13 2.88 2.92 3.13 2.64 
Elementary 21 3.19 3.03 3.07 3.38 3.63 3.47 
Elementary 22 2.72 3.25 3.32 3.20 3.36 2.79 
Elementary 23 3.12 3.33 2.62 2.84 3.31 2.76 
Elementary 24 2.96 2.80 2.54 3.44 3.52 2.82 
Elementary 25 2.95 2.95 3.15 3.43 3.50 2.75 
Middle school 1 3.03 2.95 3.08 3.31 3.49 2.82 
Middle school 2 3.21 3.43 3.09 3.03 3.40 2.33 
Middle school 3 2.85 2.44 2.98 3.00 3.33 2.57 
Middle school 4 3.33 3.51 3.38 3.50 3.70 3.36 
Middle school 5 2.98 3.17 3.29 3.42 3.62 2.70 
Middle school 6 3.16 3.42 3.41 3.30 3.26 2.58 
Middle school 7 2.66 2.69 2.72 2.97 3.34 2.81 
Middle school 8 3.29 3.23 3.32 3.42 3.58 3.21 
High school 1 2.69 2.64 2.98 3.05 3.31 2.37 
High school 2 2.96 2.97 2.92 3.39 3.38 2.23 
(table continues) 
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Location 
Technical 
support is 
adequate 
Wait time is 
minimal 
In-class 
computers 
work well 
Internet 
connection is 
adequate 
Appropriate 
websites are 
accessible 
Access to 
technology is 
not a 
problem 
High school 3 3.03 2.91 3.17 3.40 3.62 3.27 
 
a Scale values for all variables included Strongly agree (4), Agree (3), Disagree (2), and Strongly disagree (1). 
b Bold typeface indicates that values lie above the population mean for that category variable. 
 
Potential Support Model Change:  
Provide Increased Assistance  
Overcoming Obstacles 
 
Changes to the current model for providing instructional technology support to 
teachers should also better address obstacles to technology integration that might exist.  
While limited access to quality technology was identified as one potential barrier, an 
analysis of the survey data gathered in Component Two confirmed that additional barriers 
to technology integration indeed exist for Canyons District personnel.  Survey Q15 asked 
participants to identify the obstacles that keep them from using technology in their 
curriculum, if there are times when they might choose to refrain from technology use. 
Table 19 illustrates the bulk of the obstacles reported, the greatest of which being 
insufficient time to prepare and the lack of technical understanding.  This finding 
confirms the Whitehead, Jensen, and Boschee (2001) findings that schools sometimes 
face several distinct barriers to technology use.  
While some results suggesting model changes that ensure adequate access to 
functioning technology were already reported, qualitative feedback gathered in response 
to survey questions 15 and 22 also verified that limited access to adequate technology 
keeps some teachers from using technology in their curriculum.  In coding the data 
submitted by participants (Charmaz, 2006), a series of data groupings became evident, 
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Table 19 
Reported Barriers to Technology Use, as Gathered on Survey Question 15 
Potential barrier to technology use 
Response 
count 
Response 
percent 
There's not enough time to prepare. 660 60.05 
I don't understand how to fix technical glitches when they arise. 456 41.49 
The quantity of technology available to me is insufficient. 451 41.04 
I haven't had enough formal training. 351 31.94 
There's not enough instructional time to fit technology in. 325 29.57 
The quality of technology available to me is insufficient. 265 24.11 
I don't know how to integrate technology into the content I teach. 181 16.47 
I don't think that including technology will really enhance my curriculum.   86   7.83 
I worry that students know more than I do.   67   6.10 
I don't have administrative support.   42   3.82 
   
Other fill-in-the-blank response 272 20.72 
Answered question      1,099 83.70 
Skipped question 214 16.30 
with the largest number of participants reporting access problems.  Figure 6 illustrates 
that 140 (43.75%) of the survey participants that elected to submit open-ended responses 
to survey Q15 also indicated in some form that more technology was needed in their 
school.  Another 55 expressed that existent technology in their schools was either of poor 
quality or unreliable for classroom use. 
The results obtained through survey Q22 elaborated further on teacher-reported 
obstacles, and provided additional confirmation of potential model changes.  The hope in 
posing Q22 was to obtain information related to technology and its support on any issues 
that may have been overlooked in previous survey questions, and to offer participants the 
opportunity to clarify any of the answers they may have provided throughout the survey. 
Respondents of Q22 primarily shared concerns about limited access to technology, lack 
of technical understanding, and poor technology quality, with relatively few (20) faculty  
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Q15: If there are times when you choose NOT to use technology in your curriculum, what most frequently 
KEEPS YOU FROM DOING SO? 
 
 
Q22: What OTHER (TECHNOLOGY-RELATED) FEEDBACK would you be willing to provide that this 
survey didn‘t cover? 
 
Figure 6. Quantitative representation of coded results for survey questions 15 and 22. 
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members taking the time to write that less technology is actually desirable in today‘s 
learning environments.  
At heart, most of the more frequently cited obstacles fell well within the control 
of the District‘s IT Department, and ultimately represent first-order barriers to technology 
integration (Ertmer, 1999).  Any changes to current support models should consider 
carefully how adjustments might help teachers overcome any obstacles that might have 
once impeded them from using technology during instruction. 
In summary, this study identified and clarified several substantial reasons to both 
retain and adjust the current model.  Depending on the priorities of those leading the 
District, any potential changes to the current support model should ultimately ensure 
adequate acquisition of new teaching skills (i.e., teaching in an environment wherein 
every student has an internet-connected device), frequent and regular support to teachers, 
adequate support for all teacher populations, actual technology use, satisfactory access to 
functioning technology, and increased assistance to teachers overcoming obstacles to 
technology integration. 
Question 4: What Forms of Evaluation Might Serve to Improve the 
Instructional Technology Support That Teachers Receive? 
 
 Rossi and Freeman (1993) defined evaluation as ―the systematic application of 
social research procedures for assessing the conceptualization, design, implementation, 
and utility of... programs.‖  As a result, evaluation can assume many distinct forms, 
purposes, processes, and extents (Joint Committee on Standards for Educational 
Evaluation, 1994; Kirkpatrick, 1994; U.S. Department of Education, 1998; Weiss, 1998).  
The data and experiences provided in this action research project revealed four distinct 
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forms of evaluation that might serve to improve teacher technology support in Canyons 
District schools.  
Notably, evaluation was a central topic of both the November 17 and February 15 
focus group discussions.  During the November 17 meeting, Footprints surveys, training 
surveys, and ETS performance evaluations were all discussed as viable possibilities for 
assessing support efforts at differing levels (Guskey, 2002).  On several other occasions, 
a need to revise the currently implemented Technology PD Trackers became apparent, in 
hopes of providing a more streamlined manner to assess organizational support and 
change. 
Evaluation of Technical Support Provided 
 
 Major obstacles to teachers utilizing technology in their curricula included their 
reported inability to troubleshoot technical problems when they arise.  As a result, quality 
support this area must still be maintained if these teacher needs are going to be met.  
Currently, the Footprints Helpdesk ticket tracking system is used as a communication 
device between teachers in need of technical assistance and the technicians available to 
provide support.  In order to ensure high levels quality technical support, continual 
evaluation of the support efforts solicited through the Footprints system might prove 
beneficial by identifying problem areas and facets of the support model that might require 
additional resources. 
Within the Footprints system, it was discovered that customer satisfaction surveys 
could be automatically distributed to patrons following the closure of their recently 
submitted support requests.  Consequently, it was determined that one form of evaluation 
101 
that might improve teacher support would be to distribute these surveys, based on the 
following criteria: 
1. Patrons will have a one-in-five chance of receiving a survey, upon issue 
closure, if they have not had a survey in the last 7 days. 
2. Patrons will be able to request a survey, if they feel strong enough that 
immediate feedback should be given. 
3. Survey results will be reviewed quarterly by IT Department administration. 
A sample copy of a survey and notification email generated by Footprints can be found in 
Appendix F.  By evaluating the technical support efforts provided to teachers across the 
District, areas of weakness can be identified and addressed, such that teacher technical 
support needs continue to be met. 
 
Educational Technology Training Surveys 
 
 Congruent with Guskey‘s (2000) first level of teacher professional development 
evaluation, it was decided in TSC focus group discussions that a simple questionnaire 
should be distributed to teachers immediately following formal technology professional 
development courses.  The 7-question survey was designed to assess how satisfied PD 
participants were after participating in formal sessions, as well as the effectiveness and 
utility of the course itself.  This feedback should clearly help ETSs as they continue to 
develop and provide PD to teachers.  A copy of the survey can be found in Appendix G. 
As with the surveys submitted through Footprints, results gathered through these 
Educational Technology Training Surveys will also be review quarterly by IT 
Department administration in attempts to ensure the highest quality technology PD 
possible. 
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ETS Performance Evaluations 
 
 Being action research, there were times when research emphases overlapped 
already-occurring undertakings that had begun development months prior to this current 
research project (Herr & Anderson, 2006).  One such instance was that of the 
development of an assessment tool and process that could be utilized to evaluate the 
performance of members of the Canyons District Secondary Ed Tech Team.  Developed 
in a team effort that included the researcher, members of the TSC, as well as three 
additional Secondary school principals, the evaluation was created as an integral piece to 
the job description (also jointly) created for the Secondary ETS position.  As an 
independent focus group tasked with creating the job description and evaluation, this 
group met six times, with final meetings occurring on September 1, and September 28, 
2010.  In the end, focus group discussions for this research project produced 
confirmations that this evaluative component should play a role in improving the 
instructional technology support for teachers. 
 Approaching evaluation as a multistakeholder responsibility, the Secondary Ed 
Tech Performance Evaluation employs several rubrics and a survey in enabling school 
principals, teachers, ETSs, and district-level administrators to assess the effectiveness of 
technology-related PD and support.  Of note, each evaluation point coincides with a goal 
found within the accompanying Secondary ETS job description (see Appendix H).  A 
copy of the job description, faculty survey, and additional rubrics used within this 
evaluation process can be found in Appendix I.  This Secondary Ed Tech Performance 
Evaluation might serve to improve the future support that teachers in Secondary schools 
receive. 
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Uniform System of Technology Professional 
Development Tracking 
 
 In spite of the understanding the data gathered in Component Two of this study 
brings, it was discovered early on that a more uniform system of evaluation was needed 
to better inform the instructional technology support efforts maintained throughout the 
District.  Because of the often-informal manner in which technology instruction takes 
place, it can be difficult to pinpoint exactly when training has occurred, what topics were 
addressed, and how much time was spent devoted to any one particular topic.  
 As a result, a more standardized approach to technology PD tracking was 
developed in connection with the plan for providing instructional technology support. A 
screenshot of the newly developed Technology PD Tracker tool can be found in Figure 7.  
This simplified online tracker should make it easier for ETSs at all levels to report efforts 
in a way that aligns PD with specific skills desired for effective technology integration on 
the part of faculty members.  Limiting activity categories to non-overlapping topics 
should also make reporting more authentic.   
Summary of Research Findings 
 
 In conclusion, the process and procedures followed in this action research study 
provided thorough answers to each of its research questions and more (see, for example, 
Appendix D).  These answers would not have been understood, without having conducted 
a study of this magnitude.  By learning what purposes District personnel had in providing 
instructional technology support to teachers, the adjustments needed within support 
models became evident.  Moreover, in understanding the technology-related needs 
teachers had, along with the extent to which associated support efforts have been 
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Figure 7. Screenshot of the elements within the revised Technology PD Tracker. 
 
provided, helped in fashioning the plan for providing educational technology support to 
Canyons District teachers in years to come. 
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CHAPTER V 
DISCUSSION 
The formation of the Canyons School District brought with it unique 
opportunities for assessing current practice, implementing change, and evaluating the 
effectiveness of that change.  Accordingly, this action research project served as an 
effective initial first step in accomplishing this series of tasks, and succeeded in its 
purpose to describe the instructional technology needs that Canyons District teachers 
have, along with the related support efforts recently put forth.  In the end, these 
descriptions effectively informed the initial development of a 5-year plan for ensuring 
quality support, a plan containing a shared vision as to why and how educational 
technology will be integrated throughout Canyons District schools, classrooms, 
procedures, and processes (Anderson, 1996; U.S. Department of Education, 2010b).  
Arriving at this shared vision was not nor will it ever likely be easy. 
Being action research, each component of study in this project provided 
substantial levels of understanding, with insight to answers slowly growing with each 
component‘s progression.  During Component One of the study, for example, brief 
glimpses of support efforts could be seen, as TSC focus group discussions highlighted the 
history of technology support in Canyons District schools, while identifying paralleling 
strengths and weaknesses in current support structures.  As the study progressed into 
Component Two, data gathered was far more precise in its descriptions of needs, support 
efforts, obstacles, and concerns.  During Component Two, pockets of success were easily 
identified, and later confirmed during the focus group discussions of Component Three.  
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In the long run, the back-and-forth of focus group, survey, and other methods of 
data collection helped to refine our understanding of teacher needs and support efforts 
made.  Ultimately, this mixed-methods process confirmed postmodern theories that 
meaning is best constructed as researchers stretch beyond assumptions once taken for 
granted (Schwandt, 1996; Vygotsky, 1962).  Furthermore, the critical and multiple-
perspective assistance provided by members of the TSC focus group confirmed the 
McCutcheon and Jung (1990) assertion that action research is done best by collaborating 
with others who have a stake in the problem being researched. 
Implications of Current Research Findings 
 
The results of this study bring with them implications regarding professional 
development as a mechanism for support, stakeholder priorities and how they affect 
support levels, equity across schools, potential changes to current support efforts in 
Canyons District schools, and the value of action research in informing educational and 
technology policy, organization, and procedure. 
 
Professional Development as a  
Mechanism for Support 
 
The results of this study validate claims made by other researchers regarding 
professional development, issue inherent with it, and matters that affect its effectives as a 
mechanism for meeting the needs of teachers.  At the heart of this study‘s findings fell a 
confirmation that the technology-related PD provided to teachers does nit always meet 
every need that teachers possess (Meltzer, 2006).  Despite drastically changing the 
pedagogical technology support structure in consequence of the Jordan District split, and 
107 
 
regardless of the quantity and quality of efforts put forth by Canyons District ETSs at all 
levels, pockets of weakness were still identified.  Moreover, while asynchronous online 
efforts, in-person PD trainings, and multiple teams of support personnel were deployed in 
order to meet teacher needs, some shortcomings inherent to current support efforts 
proved to be most related to newly acquired teacher needs whose discovery and priority 
in recent years has increased dramatically.  At what point will the needs of teachers 
remain static?  Additional research is needed in this area to understand both newly 
developing teacher needs and how professional development might better be used to meet 
teacher needs. 
In addition, findings within this study confirm that technology support and 
professional development can only meet certain needs that teachers express, while others 
must be treated by other means.  Heightened access to quality technology and increased 
amounts of preparation time, for example, all represent technology-related teacher needs 
that require resources beyond support and PD in order to effectively fulfill (see also 
Hawkins & McMillan, 1993; Kinnaman, 1990; Lam, 2000; Preston et al., 2000; Zhao & 
Frank, 2003).   
In considering technology access issues, TSC focus group discussions identified 
technology access models possible, but not yet implemented, in Canyons District schools. 
Among other ideas, allowing students to bring personal technology devices from home, 
and deploying complex networks of thin client devices were both considered as 
potentially viable ways to meet the technology access needs of teachers.  Consequently, 
more research is needed to determine how well these new environments might meet 
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technology access needs for teachers and for students, and how costs to maintain such 
environments might differ from more traditional technology environments. 
 
Stakeholder Priorities and How  
They Affect Support Levels 
 
The drastic variance found in the PD and other support efforts made in differing 
school environments also has implications regarding priorities and how they affect the 
kind of support that teachers receive.  While some of the variance in PD subject and type 
can likely be attributed to the time that ETSs have available to work with individual 
teachers, other incongruities are feasibly due to the priorities that school administrators, 
ETSs, and other support personnel set for themselves and for those with whom they 
work. 
To be clear, the workloads and efforts of two half-time secondary school ETSs 
simply do not equate to those of one full-time elementary School ETS.  While ETSs 
serving in elementary schools often have more teachers assigned to their care, they also 
have more contract time dedicated specifically to those teachers.  Table 20 highlights 
these differences.  Because middle and high school ETSs within the Canyons District also 
teach students during their contract day, a unique characteristic of the current support 
model entails that secondary ETSs serve in their technology-related capacity half time or 
less. 
Some of the findings in this study also suggest that variance in PD and support 
efforts in schools contributed to the reception and possible effectiveness of these 
undertakings.  An analysis of needs assessment survey data revealed that while some 
school locations saw pockets of strength and weakness, so did individual ETSs see  
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Table 20 
Relative Assignment Loads by Educational Technology Specialist and School Level 
School level 
Number of  
faculty 
members 
assigned per 
ETS 
Number of 
schools 
assigned per 
ETS 
Fraction of contract 
dedicated to ETS 
duties and faculty 
members in  
assigned schools 
Number of ETS 
contract minutes per 
week dedicated to 
faculty members in 
assigned schools 
Elementary team Mean = 112.24 Mean = 3.22 Mean = 64.4% Mean = 1,546.7 
Elementary schools Mean = 31.9   Mean = 480 
ETS 1   87 3 3/5 1440 
ETS 2 141 4 4/5 1920 
ETS 3 113 4 4/5 1920 
ETS 4 147 4 4/5 1920 
ETS 5   96 3 3/5 1440 
ETS 6 119 4 4/5 1920 
ETS 7   26 1 1/5   480 
ETS 8   56 2 2/5   960 
ETS 9 141 4 4/5 1920 
     
Middle school team Mean = 48.25 Mean = 1 Mean = 42.5% Mean = 1,020 
Middle schools Mean = 48.25   Mean = 1,020 
ETS 10 44 1 3/7 1028 
ETS 11 45 1 3/7 1028 
ETS 12 68 1 3/7 1028 
ETS 13 49 1 3/7 1028 
ETS 14 52 1 2/5   960 
ETS 15 46 1 3/7 1028 
ETS 16 38 1 3/7 1028 
ETS 17 44 1 3/7 1028 
     
High school team Mean = 94.25 Mean = 1 Mean = 47.5% Mean = 1,140 
High schools Mean = 94.25   Mean = 1,140 
ETS 18 120 1 1/2 1200 
ETS 19   87 1 2/5   960 
ETS 20   81 1 1/2 1200 
ETS 21   89 1 1/2 1200 
varying levels of success in providing technology support.  Table 26 in Appendix K 
summarizes the differences in reception that each ETS experienced.  More research is 
needed, nevertheless, to determine associated causes and effects, as well as the extent to 
which environmental support conditions impact the reception garnered through support 
efforts provided. 
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Equity Across Public Schools 
 
To continue, there were results of this study that describe an imbalance in the 
quantity and quality of technology-related resources that exist across schools within the 
same school district.  Moreover these descriptions present some of the challenges 
inherent to educating students in our modern economy.  In describing the changes that 
might be made to current support efforts within the Canyons School District, it was 
clarified that an analysis of data within this study revealed that potential model changes 
should ensure adequate support for all teacher populations, as well as suitable access to 
functioning technology by all teachers and students, regardless of their school location.  
Failure to provide these elements potentially constitutes a failure within the system that 
should now be addressed. 
In this study, an analysis of the data emanating from schools that averaged high 
rating submissions indicating that access to technology is not a problem revealed that in 
most cases, such an attitude also leads to positive results in other areas of potential 
difficulty.  Table 21 lists the top ten schools reporting that access to technology is not a 
problem, along with scores for other variables used to measure support reception and 
technological ability within the sample.  Some schools, like Middle School 4 and 
Elementary School 12, clearly excelled in many different areas, as their reported 
indicators fell above the population mean in 10 out of 12 different categories.  Bold 
typeface within the table indicates that values lie above the District-wide population 
mean for that categorical variable. 
 
111 
 
Table 21 
 
When Access to Technology Is Not a Problem, a Closer Look at the Top Ten Schools 
 
Reporting Minimal Access Problems
a 
 
Source Q16G Q16A Technology Inventory Q21 Q9 
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Elementary 21 3.47 3.19 6.61 4.95 1.66 3.46 2.95 1.46 1.77 1.10 
Elementary 11 3.43 2.98 9.49 5.93 3.56 3.35 2.98 0.50 2.17 1.73 
Middle School 4 3.36 3.33 6.08 4.73 1.35 3.74 3.30 2.94 2.37 2.82 
Elementary 8 3.30 3.40 6.14 3.38 2.76 3.58 4.30 1.09 0.24 2.57 
High School 3 3.27 3.03 8.99 6.75 2.24 3.29 3.19 1.45 0.45 3.82 
Elementary 6 3.26 3.29 6.18 3.07 3.11 3.13 3.09 1.83 3.50 2.46 
Middle School 8 3.21 3.29 8.07 4.93 3.14 3.66 3.57 1.92 4.95 3.68 
Elementary 1 3.16 2.79 9.44 8.52 0.93 3.50 3.58 1.00 1.44 2.59 
Elementary 3 3.07 3.21 4.90 3.90 1.00 3.32 3.14 1.63 2.78 2.93 
Elementary 12 2.93 3.40 6.64 4.30 2.33 3.70 4.17 0.87 4.95 2.70 
 
a
 Bold typeface indicates that values lie above the District-wide population mean for that category variable. 
In her book entitled The Flat World and Education: How America’s Commitment 
to Equity will Determine Our Future, Darling-Hammond (2010) concludes that uniform 
access is critical in today‘s educational environment: 
Creating schools that enable all children to learn requires the development of 
systems that enable all educators and schools to learn… If ‗no child left behind‘ is 
to be anything more than empty rhetoric, we will need a policy strategy that 
creates a 21st-century curriculum for all students and supports it with thoughtful 
assessments, access to knowledgeable, well-supported teachers, and equal access 
to school resources. (p. 327) 
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Access to quality technology-related professional development certainly falls within this 
call to provide equity in access to school resources and well-supported teachers.  As a 
result, more research is desperately needed in this area, wherein we might better 
understand ways that policy and procedure can ensure equitable access to technology and 
learning for all teachers and students. 
 
Potential Changes to Current Support 
Efforts in Canyons District Schools 
 
As a result of this study, a wide range of potential changes to current support 
efforts within the Canyons School District were also identified.  At this point in time, 
final decisions regarding changes, nevertheless, ultimately come down to priorities and 
the District‘s willingness to move from good to great.  Collins (2001) illustrated: 
Much of the answer to the question of ‗good to great‘ lies in the discipline to do 
whatever it takes to become the best within carefully selected arenas and then to 
seek continual improvement from there.  It‘s really just that simple.  And it‘s 
really just that difficult. (p. 128) 
 
How willing are district leaders and others--really--to do what it takes to adjust current 
practice in such a way that overall results move from that which was once good to that 
which is great?  How comfortable are they with the priorities and purposes set? 
To be clear, this study confirms that there have been good things happening in 
every Canyons District school under the current support model.  At the same time, ETSs 
in some schools have clearly functioned better than others, just as some school‘s faculties 
have responded better to their current ETS than others.  Figure 8 illustrates just some of 
this variance.  In comparing school and level indicators of support reception, it becomes 
clear that ETS efforts not only differ in quality but in quantity.  Might district leaders do 
well to adopt the full-time model for providing ETS support in secondary schools, just as  
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Figure 8. Distribution of ETS reception indicators for schools at elementary and 
secondary levels, as reported by school faculty members to survey questions 
21 and 9. 
 
 
has been done in elementary schools?  Might this alone increase the level of support 
provided for high school teachers?  Perhaps; but in reviewing the data gathered through 
this study, it became clear that answers about change will most often depend upon the 
priorities of those defining success. 
 
The Value of Action Research 
 
Finally, this study deftly illustrates the value of action research, when used to 
inform policies, organizations, and procedures related to both education and technology. 
Through this study, a deeper understanding was gained not only of practices once 
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incorrectly assumed to be understood, but also of technology access scenarios and 
limitations never before carefully analyzed.  Given the short supply of economic 
resources and the desperate need for success in the American educational arena, more 
efforts should be made to get things right the first time; and this study demonstrates how 
beneficial action research can be at enabling such an increase in vision. 
Study Limitations 
 
Several limitations to this study became apparent.  In spite of the feedback 
gathered during Component One regarding the items to include on the needs assessment 
survey instrument, there were obvious gaps in the questions posed to survey participants.  
Upon review of the data ultimately gathered, some changes to the instrument were 
identified and recommended for future potential implementations.  Identified potential 
alterations included additional specific questions about actual technology use and fewer 
questions soliciting survey participant feelings of technology use preparedness.  While 
the heavy emphasis on participant preparedness feelings enabled an effective 
understanding of how participants felt, few questions probed actual technology use.   
Another limitation to this study involved the subjective nature with which ETSs 
reported the technology PD efforts put forth.  Given that the consolidated Technology PD 
Tracker included containers that arguably overlapped in subject focus, it was possible 
that ETSs tallied different categories for identical training focuses.  For example, while 
some ETSs might have counted PD efforts put forth to teach a faculty how to use 
MyAccess, others may have reported the same kind of training in the ―Taught How to 
Use the Internet for Instructional Purposes‖ or other category.  Moreover, categories like 
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―Taught How to Integrate Technology into the Classroom‖ could easily be applied to 
nearly every instructional technology PD effort.  Ultimately, future research in this area 
should categorize efforts with better-defined distinction, much like the revised PD 
Tracker that was developed because of this study is intended to do. 
Subjectivity also presented itself as a problem inherent to one of the questions on 
the needs assessment.  In an initial attempt to understand the technical proficiency of 
Canyons District teachers, survey Q17 asked participants how they ―would rate their 
overall skill with technology.‖ Ultimately, it was determined by the TSC focus group that 
survey Q17 solicited answers that were far too subjective in nature, as some survey 
participants might consider themselves to be technically proficient even when they are 
only able to complete tasks that other participants might deem extremely basic.  Future 
research efforts should attempt to avoid the solicitation of information that might lead to 
subjective responses. 
In attempting to evaluate the instructional technology needs of Canyons District 
faculty members, it also proved to be extremely difficult to separate technical support 
needs from technological pedagogical content needs (see Mishra & Koehler, 2008).  For 
instance, while the technical support ratings gathered in the needs assessment survey 
might indicate how well ETSs have provided instructional technology support, they 
might better relate to support provided by break-fix Technical Support or other staff 
within the Canyons School District.  Given that many faculty members throughout the 
District misunderstand the specific roles of Technology Service team members, many 
consider support efforts to be support efforts, regardless of who provides them; clearly, 
when technology is not working, it can hardly be used for instruction.  Nonetheless, 
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future research efforts should attempt to separate the impact support makes as it varies by 
focus. 
A final pronounced weakness of this study was how little it focused on the impact 
support efforts have on Canyons District community members beyond those licensed 
professionals serving in schools.  While TSC focus group discussions illustrated that 
―ensuring student achievement is why we‘re all here,‖ this study--like many others before 
it--failed to determine how support efforts impacted student achievement (see also Borko, 
2004; Clewell, Campbell, & Perlman, 2004; Kennedy, 1998; Killion, 1999; Loucks-
Horsley, &d Matsumoto, 1999; Supovitz, 2001).  With so many external variables 
affecting student achievement, it can be extremely difficult to link PD and other 
technology support activities for teachers to the academic performance of their students.  
Consequently, more research is needed in this area to identify not only effective 
mechanisms for tying teacher preparedness to student achievement, but ways in which 
external variables influencing student performance might better be segregated from those 
under direct scrutiny. 
While the efforts of teachers and other licensed faculty members are certainly 
important in ensuring student learning, nonlicensed Employee Support Personnel 
comprise a large portion of the professional staff employed to provide a quality education 
for students.  Because this study was limited to only licensed personnel within the 
District, future studies should also consider carefully the technology support needs and 
efforts nonlicensed personnel.  Moreover, the resources devoted to employees not 
directly involved in pedagogy likely affect the level of support that can be provided to 
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licensed employees.  As a result, additional research is needed in each of these crucial 
areas.   
Recommendations for Further Study 
 
The experiences of this study have shed light on several needs for additional 
research.  By way of summary, the following questions deserve further attention from the 
academic community: 
 What new teacher needs have developed in recent years, particularly as a 
result of increases in technology quantity and quality and the ubiquity of 
information? 
 How might PD better be used to meet teacher needs? 
 While PD can effectively meet certain teacher needs, which others must be 
treated through other means? 
 How might new learning/technology environments meet the technology 
access needs of teachers and students, and what support requirements does 
each new environment entail? 
 Moreover, how do startup and maintenance costs for these new environments 
compare with more traditional educational technology scenarios? 
 How do environmental support conditions impact the reception garnered 
through support efforts provided? 
 How might access to technology be more evenly distributed across public 
schools, and what political and economic changes must be made to enable 
such change? 
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 In what other ways does administrative priority affect school environments? 
 What impact do technology-related support efforts have on non-licensed 
school community members? 
 How does teacher preparedness and support influence student achievement? 
 How might action research continue to better inform educational and 
technology policy, organization, and procedure? 
Conclusion 
 
This action research study was highly satisfying and fully in line with Reason and 
Marshall‘s suggestion that ―all good research [be] for me, for us, and for them‖ (Reason 
& Marshall, 1987, p. 112, original emphasis, cited in Reason & Marshall, 2001).  While 
such a study clearly benefited the researcher in firsthand professional endeavors, along 
with those residing within his local school district, it should also benefit the larger 
community comprised of those struggling with the challenges of providing quality 
teacher support in challenging political and economic times.  Sharing this understanding 
of the kinds of needs Canyons District teachers have in their instructional use of 
technology, along with the ways in with support is provided and evaluated, should help 
others as they implement support models within their environments. 
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Technology Standards Committee 
Focus Group – Teacher Needs 
 
A number of technology-related teacher needs have been identified in the academic literature. The following 
table illustrates many of those needs. 
 
Teachers Need… Study 
Current Survey 
Question 
To know how to use technology. Fabry & Higgs (1997) 17, 18 
To know how to use technology to enhance the curriculum. Fabry & Higgs (1997) 6, 10, 11, 12  
Formal training at an early stage of new classroom experiences with technology*. Levin & Wadmany (2008) 6, 10, 11, 12 
Educational opportunities at subsequent stages of professional growth that facilitate 
collaboration with colleagues on authentic routine classroom issues. 
Levin & Wadmany (2008) 15, 16 
Collaborative opportunities devoted to personally-directed inquiry. Levin & Wadmany (2008) 14, 15, 16 
Feedback customized for individual circumstances. Levin & Wadmany (2008) 14, 15, 16 
Mentorship often in the place of authoritative training, particularly in later stages of 
professional growth. 
Levin & Wadmany (2008) 14, 16 
Follow-up mentoring systems, programs for enhancing professional growth, and informal 
collegial collaboration – after formal technology training. 
Levin & Wadmany (2008) 
Sahin & Thompson (2007) 
Di Benedetto (2005) 
16 
Adequate time to acquire and transfer to practice the knowledge and skills necessary to 
effectively and completely infuse technology into their curricular areas. 
Hawkins & MacMillan (1993) 
Kinnaman (1990) 
 
More time to prepare technology-facilitated resources for lessons Preston, et al. (2000) 
Lam (2000) 
 
An increase in positive experiences using technology as a productivity tool. Hope (1998) 
Snoeyink & Ertmer (2001) 
18? 
Help in overcoming feelings of anxiety on the part of teachers and a genuine fear of 
technology. 
Li (2007) 
Stone (1998) 
 
More confidence in the use of technology and in incorporating new innovation. Hardy (1998) 
Dawson & Rakes (2003) 
 
A mechanism for overcoming feelings of intimidation. Fryer (2003)  
More ongoing support from specialist mentors and online resources. Sherry, et al. (2000) 
Hardy (1998) 
14, 16 
An increased ability in dealing with the changing nature of technology itself. Zhao & Frank (2003)  
More convenient access to computers and better planning for the use of technology. Smerdon & Cronen (2000) 13 
A better understanding of the advantages that technology integration can provide. Scrimshaw (2004)  
An attitude that is fearless in the use of technology, encourages them to take risks, and 
inspires them to become lifelong learners. 
NCATE (1997)  
To facilitate student learning and creativity ISTE (2008) 11, 12 
To design and develop digital-age learning experiences and assessments ISTE (2008) 6, 10, 11 
To model digital-age work and learning ISTE (2008) 11, 12 
To promote and model digital citizenship and responsibility ISTE (2008) 11, 12 
To engage in professional growth and leadership ISTE (2008)  
* The Canyons District keyboarding curriculum, elementary math instructional framework, AIMSweb, and MyAccess are all actual new classroom experiences with 
technology (questions 6 and 7). Items in questions 11 and 12 identify potential new classroom experiences with technology. 
 
Essential questions to be addressed by the Standards Committee: 
 
1. Which of the above needs are adequately being met? 
a. What other instructional technology-specific needs exist? 
b. Considering all instructional technology-specific needs, which might currently be assessed through a 
needs assessment survey? 
2. What efforts have been and are currently being made in the Canyons School District to meet the instructional 
technology needs of teachers? 
a. How are current efforts being received? 
3. What do school and district administrators, teachers, and other stakeholders hope to accomplish in providing 
teachers with instructional technology support? 
4. What changes might be made to current support models within the District, such that teacher needs (including 
those once-unanticipated) might be met? 
5. What forms of evaluation might serve to improve the instructional technology 
support that teachers receive? 
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Table 22. Technology-Related Professional Development Efforts of Duration Greater 
Than Twenty Minutes, Normalized 
 
Person Hours Spent by 
Faculty in ETS-Provided PD, 
per Faculty Member 
Number of ETS PD 
Experiences, per Faculty 
Member 
 D
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Create and Update Websites 
(Q3D and 7B) 
0.165 0.043 0.430 0.140 0.087 0.037 0.184 0.093 
Find Curriculum Materials on Internet 
(Q13A) 
0.007 0.010 0.003 0.004 0.009 0.014 0.003 0.004 
Integrate Technology into Classroom 
(Q13C) 
0.080 0.026 0.065 0.268 0.055 0.020 0.065 0.148 
Manage Incidental Technology Issues 
(Q16D) 
0.134 0.072 0.319 0.043 0.159 0.130 0.294 0.047 
Prepare Students with College Tech Skills 
(Q13J) 
0.017 0.001 0.058 0.004 0.006 0.001 0.058 0.004 
Teach Appropriate Digital Citizenship 
(Q13I) 
0.008 0.014 0.000 0.004 0.004 0.003 0.005 0.008 
Teach in a 1-to-1 Environment 
(Q13G) 
0.116 0.008 0.412 0.004 0.008 0.005 0.018 0.004 
Teach Keyboarding 
(Q3A) 
0.571 1.035 0.000 0.000 0.068 0.124 0.000 0.000 
Teach Research Using Technology 
(Q13B) 
0.003 0.003 0.000 0.008 0.003 0.005 0.000 0.004 
Teach When All Students Have Web 
(Q13F) 
0.092 0.023 0.177 0.175 0.018 0.004 0.026 0.051 
Teach When Students Have Wifi Device 
(Q13H) 
0.092 0.023 0.177 0.175 0.018 0.004 0.026 0.051 
Teach with Materials on Computer 
(Q13E) 
0.198 0.098 0.530 0.012 0.058 0.084 0.026 0.027 
Use Assessment Software 
(Q3C and 7A) 
0.345 0.086 0.751 0.537 0.118 0.077 0.236 0.066 
Use Skyward 
(Q3E and 7C) 
0.690 0.748 0.614 0.626 0.226 0.267 0.153 0.206 
Use Subject-Specific Technology 
(Q3B and 7D) 
0.084 0.083 0.131 0.019 0.082 0.113 0.023 0.078 
Utilize Social Media in Pedagogy 
(Q13D) 
0.040 0.062 0.013 0.016 0.045 0.065 0.016 0.027 
Use Computer for Instructional Purposes 
(Q14A) 
0.074 0.020 0.097 0.206 0.041 0.014 0.060 0.093 
Use Internet for Instructional Purposes 
(Q14B) 
0.084 0.006 0.088 0.319 0.024 0.008 0.039 0.054 
Use Clickers, DocCams, IWBs, or other 
(Q14C) 
0.389 0.339 0.648 0.156 0.268 0.282 0.356 0.093 
 
* Bold typeface indicates values greater than one standard deviation above the mean for all data across school level columns. 
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Table 23. Formal Technology-Related Trainings Offered During After-School Hours, 
Provided by Members of the Canyons District Elementary and Secondary Ed-Tech Teams 
Elementary 
Using Your Computer to 
Enhance Classroom 
Instruction (Mac) 
Using Web 2.0 to Expand 
Your Classroom and 
Curriculum 
Using Technology Tools 
and Applications to 
Enhance the Curriculum 
and Engage Students 
Week 1 The Why's and How's of 
Technology 
 
Web 2.0  and Creative 
Commons 
AverPens 
Week 2 Keeping Your Computer 
Clean and Happy 
 
RSS and How it Works AverVision Document 
Cameras 
Week 3 Make Your Mac Work 
For You 
 
Social Bookmarking Comic Life 
Week 4 Getting Organized  Blogs and Blogging Part 
1 
 
Digital Imaging 
Week 5 The Internet and You: A 
relationship that will 
last a lifetime... or until 
they change it again 
 
Blogs and Blogging Part 
2 
GPS 
Week 6 I Found It On the 
Internet... What Do I 
Do Now?  
 
Wikis Basic iMovie/iDVD 
Week 7 Smarter Google searching 
= better search results! 
 
Social Media Advanced iMovie 
Week 8 Word Processing  
 
Wordle and Weebly iPod Touch/iPad 
Week 9 Entourage Email Basics - 
Part I -  Enhance 
communication by 
utilizing email tools 
 
Digital Storytelling iTunes and iTunes U: 
Finding Great Content 
Online 
Week 10 Entourage Email Basics - 
Part II  
 
Drop Box Page 
Week 11 Photos - Using iPhoto and 
PhotoBooth to take, 
save, and organize 
photos 
 
Google Apps Keynote 
Week 12 Music - Using iTunes and 
GarageBand to 
purchase, organize, and 
create music 
 
Google Earth Numbers 
Week 13 Create eye-catching 
projects using quick 
and simple templates in 
Jing and On-line Video 
Sharing 
Microsoft Office: Word 
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Table 23. Formal Technology-Related Trainings Offered During After-School Hours, 
Provided by Members of the Canyons District Elementary and Secondary Ed-Tech Teams 
Elementary 
Using Your Computer to 
Enhance Classroom 
Instruction (Mac) 
Using Web 2.0 to Expand 
Your Classroom and 
Curriculum 
Using Technology Tools 
and Applications to 
Enhance the Curriculum 
and Engage Students 
Pages 
 
Week 14 Projectors and Enhanced 
Audio - Connection, 
projection, and 
interaction! 
 
Podcasting Microsoft Office: 
PowerPoint 
Week 15 Document Camera Basics 
 
Skype and Instant 
Messaging 
Microsoft Office: Excel 
Week 16 Managing The Computer 
Lab 
 
Virtual Field Trips Scratch 
Week 17 Skyward Student 
Management 
 
Voice Thread Tux Paint and Kid Pix 
Week 18 Skyward Employee 
Access 
 
Webquests Inspiration/Kidspiration 
Week 19 Footprints, COLA, 
Online Scheduler, and 
School Messenger 
 
Prezi Celestia, Stellarium, and 
Google Earth 
Week 20 Keyboarding Web 2.0 and Online 
Safety 
SmartBoard, Airliners, 
and SMART Notebook 
 
Week 21 Online Safety and 
Citizenship 
 
Online Photo Sharing SMART Student 
Response System 
Secondary 
 
Enhancing Assessment Opportunities in the Classroom using Technology 
Week 1 Data Driven Teaching 
Skyward Quizzes 
UTIPS Pre-Assessment 
 
Week 2 Poll Everywhere, Skyward: formative assessment using Grade Cam 
UTIPS - Basic, Advanced 
 
Week 3 Survey Monkey 
UTIPS: Formative Assessment 
Clickers 
 
Week 4 Wiffiti 
Clickers: Formative Assessment 
Grade Cam 
 
Week 5 Google Docs Forms 
Sharing 
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Table 24. Survey Rating Averages for Reported Participant Confidence in the 
Instructional Use of Technology, by School Level
a
 
 D
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Create and Update Websites (Q3D and 7B) 2.47 2.24 2.95 2.51 
Find Curriculum Materials on Internet (Q13A) 3.19 3.10 3.35 3.26 
Integrate Technology into Classroom (Q13C) 2.84 2.72 3.03 2.91 
Manage Incidental Technology Issues (Q16D) 2.84 2.75 3.05 2.84 
Prepare Students with College Tech Skills (Q13J) 2.24 2.05 2.46 2.45 
Teach Appropriate Digital Citizenship (Q13I) 2.34 2.21 2.54 2.44 
Teach in a 1-to-1 Environment (Q13G) 2.22 2.16 2.33 2.27 
Teach Keyboarding (Q3A) 2.42 2.42 NA NA 
Teach Research Using Technology (Q13B) 2.55 2.33 2.83 2.72 
Teach When All Students Have Web (Q13F) 2.30 2.17 2.53 2.39 
Teach When Students Have Wifi Device (Q13H) 1.86 1.67 2.08 2.13 
Teach with Materials on Computer (Q13E) 2.26 2.12 2.51 2.31 
Use Assessment Software (Q3C and 7A) 2.63 2.58 2.75 2.60 
Use Skyward (Q3E and 7C) 3.25 2.95 3.69 3.53 
Use Subject-Specific Technology (Q3B and 7D) 2.79 2.65 3.02 2.93 
Utilize Social Media in Pedagogy (Q13D) 2.49 2.32 2.74 2.70 
 
a. Scale values included ‗Very well prepared‘ (4), ‗Reasonably prepared‘ (3), ‗Somewhat prepared‘ (2), and ‗Not at all prepared‘ (1). 
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Table 25. Grand Tour Questions Posed During Focus Group Discussions 
Discussion Date Questions Posed 
October 13, 2010 Teachers have a wide variety of needs when it comes to using technology in their 
classroom. Which of the above needs are already being met? 
What other instructional technology-specific needs exist? 
 
November 17, 2010 What efforts have been and are currently being made in the Canyons School District 
to meet the instructional technology needs of teachers? 
 
December 10, 2010 What do school and district administrators, teachers, and other stakeholders hope to 
accomplish in providing teachers with instructional technology support? 
 
January 18, 2011 How might technology support the academic goals of our District? 
 
February 2, 2011 Why do we use and support technology in our District? 
 
February 15, 2011 What long-term goals do we have for technology and its use in Canyons District 
classrooms, schools, and other learning environments? 
What forms of evaluation might serve to improve the instructional technology 
support teachers receive? 
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Table 26. Relative Indicators of Reception by ETS and School Level 
Survey Question Q21 Q9 Q10G Q18 Q14A 
School Level 
Assigned 
Grade Point 
Averages
a
 
ETS Visit 
Frequency 
Ratings
b
 
Technology 
PD Meets 
Faculty 
Member 
Needs
c
 
% of 
Faculties 
Reporting 
Skill 
Improvement 
% of 
Faculties 
Indicating the 
Instructional 
Use of 
Computer 
Elementary Schools 
(Team Averages) 
3.28 3.29 2.82 67.8% 83.6% 
ETS 1 3.41 3.32 2.98 69.2% 88.0% 
ETS 2 3.27 3.26 2.91 68.3% 74.4% 
ETS 3 3.65 4.13 3.14 78.4% 84.3% 
ETS 4 2.78 2.96 2.55 54.0% 82.0% 
ETS 5 3.03 2.99 2.57 69.1% 87.6% 
ETS 6 3.17 3.19 2.74 67.0% 84.0% 
ETS 7 3.41 3.28 2.77 63.8% 82.6% 
ETS 8 3.17 3.74 2.64 69.6% 78.3% 
ETS 9 3.27 2.90 2.76 63.7% 83.3% 
      
Middle Schools 
(Team Averages) 
3.32 3.27 3.00 66.5% 79.3% 
ETS 10 3.04 2.58 2.98 61.8% 87.3% 
ETS 11 2.62 2.72 2.63 61.5% 66.7% 
ETS 12 3.79 4.26 3.17 71.4% 78.6% 
ETS 13 3.74 3.30 3.02 66.0% 86.0% 
ETS 14 3.37 3.40 3.05 60.5% 76.7% 
ETS 15 3.66 3.57 3.31 80.0% 80.0% 
ETS 16 3.51 3.60 3.03 73.0% 81.1% 
ETS 17 2.73 2.94 2.77 60.6% 72.7% 
      
High Schools 
(Team Averages) 
3.01 2.60 2.72 61.2% 78.5% 
ETS 18
d
 2.85 2.23 2.56 59.0% 74.4% 
ETS 19 2.93 1.78 2.59 50.0% 80.5% 
ETS 20 3.29 3.19 2.82 68.8% 83.8% 
ETS 21 2.89 2.37 2.78 55.7% 77.2% 
 
a. Unless indicated, averages and ratings do not include data for schools acquiring less than 80% participation on the Ed Tech needs 
assessment. Grades were averaged using a traditional 4.0 grade point scale. 
b. ETS Visit Frequency Ratings were based on a six-option Likert scale. When asked how frequently participants worked directly with 
their ETS, they were given the ability to select: ‗Weekly‘ (5), ‗Several times a month‘ (4), ‗Monthly‘ (3), ‗Quarterly‘ (2), ‗Less than 
quarterly‘ (1), and ‗I don‘t know my ETS‘ (0). 
c. Ratings are averaged, with 4.0 indicating a rating of ―Strongly Agree.‖ 
d. Indicates that data points in this row come from a school acquiring less than 80% participation. 
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Purpose 
 
The technology program goals and strategies within the Canyons School District will, in the coming years, work 
toward meeting national and local goals. 
 
The purpose of this document, therefore, is to provide both a philosophical and practical framework to help the 
Board, administrative personnel, teachers, and additional site-based decision-making teams to create an 
educational environment that will prepare our children, teachers, and administrators for success in an 
information and technology-rich future. 
Mission Statement  
 
The mission of the Canyons District Information Technology Department is to enrich the learning environment 
by uniting excellent customer service with successful deployment and integration of appropriate technologies.  
District Demographics 
 
Canyons School District, the first new school district to be created in Utah in nearly a century, was forged by 
the will of the people in Cottonwood Heights, Sandy, Draper, Midvale and Alta in a November 2007 referendum 
vote. Our schools are rooted in Jordan School District’s rich, 100-year history of academic, artistic and athletic 
excellence. Beginning July 1, 2009, Canyons School District will build on that tradition while moving forward 
with a new vision for public education, centered on innovation, community engagement, customer service and 
outstanding student achievement. 
 
Canyons is Utah’s fifth-largest school district with about 34,000 students. Within the district’s borders stand 44 
schools – twenty-nine elementary schools, eight middle schools, four high schools, a technical school and two 
schools serving students with special needs – plus four special programs. The district offers a full continuum of 
academic settings, including one of Utah’s largest schools, Alta High, as well as one of its smallest one-room 
schoolhouses, located at Alta Ski Resort. 
 
Serving the public’s education needs in many different ways, Canyons School District continues to deliver 
everything from rigorous academic programs for high school scholars who collectively earn millions of dollars 
in college scholarships each year, to basic literacy and diploma programs for incarcerated adults at the Utah 
State Prison’s South Park Academy. Several elementary schools offer dual-language programs, promoting 
literacy and cultural fluency in Spanish, French, and Mandarin Chinese. Butler Middle School was one of the 
nation’s initial First Amendment Schools, embedding rights, respect and responsibility into daily school life. An 
International Baccalaureate program at Hillcrest High School attracts students throughout the southern Salt 
Lake Valley. Jordan Valley School is renowned for its innovative instruction and best practices for educating 
students with severe cognitive, physical and emotional disabilities. 
National Direction 
 
The National Educational Technology Plan (U.S. Department of Education, 2010) includes a number of goals 
and recommendations that should be considered carefully and specifically in our local District strategies. 
Goals and Recommendations for Districts Made in the National Educational 
Technology Plan 
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1.0 Learning: Engage and Empower. All learners will have engaging and empowering learning experiences 
both in and out of school that prepare them to be active, creative, knowledgeable, and ethical participants 
in our globally networked society. (p. 9) 
1.2 States, districts, and others should develop and implement learning resources that use technology 
to embody design principles from the learning sciences. 
 
1.3 States, districts, and others should develop and implement learning resources that exploit the 
flexibility and power of technology to reach all learners anytime and anywhere. 
 
1.4 Use advances in learning sciences and technology to enhance STEM learning and develop, adopt, 
and evaluate new methodologies with the potential to inspire and enable all learners to excel in STEM. 
 
2.0 Assessment: Measure What Matters. Our education system at all levels will leverage the power of 
technology to measure what matters and use assessment data for continuous improvement. (p. 25) 
 
2.1 States, districts, and others should design, develop, and implement assessments that give 
students, educators, and other stakeholders timely and actionable feedback about student learning to 
improve achievement and instructional practices. 
 
2.2 Build the capacity of educators, educational institutions, and developers to use technology to 
improve assessment materials and processes for both formative and summative uses. 
 
2.3 Conduct research and development that explores how embedded assessment technologies, such 
as simulations, collaboration environments, virtual worlds, games and cognitive tutors, can be used to 
engage and motivate learners while assessing complex skills. 
 
2.4 Conduct research and development that explores how UDL can enable the best accommodations 
for all students to ensure we are assessing what we intend to measure rather than extraneous abilities 
a student needs to respond to the assessment task. 
 
2.5 Revise practices, policies, and regulations to ensure privacy and information protection while 
enabling a model of assessment that includes ongoing gathering and sharing of data for continuous 
improvement. 
 
3.0 Teaching: Prepare and Connect. Professional educators will be supported individually and in teams by 
technology that connects them to data, content, resources, expertise, and learning experiences that enable 
and inspire more effective teaching for all learners. (p. 39) 
 
3.1 Expand opportunities for educators to have access to technology-based content, resources, and 
tools where and when they need them. 
 
3.2 Leverage social networking technologies and platforms to create communities of practice that 
provide career-long personal learning opportunities for educators within and across schools, preservice 
preparation and in-service educational institutions, and professional organizations. 
 
3.3 Use technology to provide all learners with online access to effective teaching and better learning 
opportunities and options in places where they are not otherwise available and in blended (online and 
offline) learning environments. 
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3.4 Provide preservice and in-service educators with professional learning experiences powered by 
technology to increase their digital literacy and enable them to create compelling assignments for 
students that improve learning, assessment, and instructional practices. 
 
3.5 Develop a teaching force skilled in online instruction. 
 
4.0 Infrastructure: Access and Enable. All students and educators will have access to a comprehensive 
infrastructure for learning when and where they need it. 
 
4.1 Ensure students and educators have broadband access to the Internet and adequate wireless 
connectivity both in and out of school. 
 
4.2 Ensure that every student and educator has at least one Internet access device and appropriate 
software and resources for research, communication, multimedia content creation, and collaboration for 
use in and out of school. 
 
4.3 Support the development and use of open educational resources to promote innovative and 
creative opportunities for all learners and accelerate the development and adoption of new open 
technology-based learning tools and courses. 
 
4.4 Build state and local education agency capacity for evolving an infrastructure for learning. 
 
4.5 Develop and use interoperability standards for content and student-learning data to enable 
collecting and sharing resources and collecting, sharing, and analyzing data to improve decision 
making at all levels of our education system. 
 
4.6 Develop and use interoperability standards for financial data to enable data-driven decision making, 
productivity advances, and continuous improvement at all levels of our education system. 
 
5.0 Productivity. Our education system at all levels will redesign processes and structures to take advantage 
of the power of technology to improve learning outcomes while making more efficient use of time, money, and 
staff. 
 
5.1 Develop and adopt a common definition of productivity in education and more relevant and 
meaningful measures of outcomes, along with improved policies and technologies for managing costs, 
including those for procurement. 
 
5.2 Rethink basic assumptions in our education system that inhibit leveraging technology to improve 
learning, starting with our current practice of organizing student and educator learning around seat time 
instead of the demonstration of competencies. 
 
5.3 Develop useful metrics for the educational use of technology in states and districts. 
 
5.4 Design, implement, and evaluate technology-powered programs and interventions to ensure that 
students progress seamlessly through our P–16 education system and emerge prepared for college 
and careers. 
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Local Direction 
 
The Canyons District vision, guiding principles, and major goals should be considered carefully in all 
technology-related strategies. 
Vision Statement 
 
All Students Will Graduate from Canyons School District College and Career Ready 
Canyons District Guiding Principles 
 
!  All CSD students and educators are part of ONE proactive educational system. 
!  Evidence-based instruction and interventions are aligned with rigorous content standards. 
!  Data are used to guide instructional decisions, align curriculum horizontally and vertically, and allocate 
resources. 
!  CSD educators use instructionally relevant assessments that are reliable and valid. 
!  CSD educators problem solve collaboratively to meet student needs. 
!  Quality professional development supports effective instruction for ALL students. 
!  Leadership at all levels is vital.  
Canyons District Major Goals 
 
1. Promote school and community engagement that supports students in becoming college and career 
ready. 
2. Implement a comprehensive educational system that aligns quality curriculum, instruction, and 
assessment resulting in students becoming college and career ready. 
3. Recruit, develop, support, and retain quality educators who are committed to preparing students for 
college and careers. 
 
To this end, technology must be a critical component in realizing this vision. In Canyons District schools, 
technology will play an essential role in the education of students by supporting the guiding principles of the 
Canyons School District. 
Canyons District Technology Standards Committee 
 
The Canyons District Technology Standards Committee has representative membership from a number of 
different groups and populations within the District. Consequently, it has served as an effective democratic 
body for determining the priorities and general direction of the District, with respect to technology integration 
and support.   
 
Membership on the committee includes: 
 
!  One classroom teacher and one school administrator from each level (high, middle, and elementary 
schools) 
!  Two members of the Canyons District Evidence-Based Learning Department 
!  The Team Leads and Directors of four key teams within the Department of Instructional Technology: 
Educational Technology, Networking, Microsoft System Support, and Non-Microsoft Systems Support. 
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Specifically, the following individuals have served on the committee or directly contributed to the creation of 
this document: 
 
Dean Glanville, Committee Chair 
Leslie Allen, Evidence Based Learning Specialist 
Mary Anderson, Middle School Principal 
Thomas Bailey, Unix Systems Team Lead 
Jerry Christensen, High School Teacher 
Troy Crane, Microsoft Systems Team Lead 
Darren Draper, Director of Technology Services 
Casey Draper, Elementary School Teacher 
Kelly Dumont, Educational Technology Team Lead 
Trenton Goble, Executive Director K-16 North Elementary 
Laura Grzymkowski, Evidence Based Learning Specialist 
Dave Heywood, Director of Technology Deployment 
Rachel Hill, Evidence Based Learning Specialist 
Scott Jameson, Elementary School Principal 
Julianna Johnson, Evidence Based Learning Specialist 
Scot McCombs, Director of Information Technology 
Denise Orme, Mentoring and Student Achievement 
Tom Sherwood, High School Principal 
Dale Tominaga, Middle School Teacher 
Ferney Vergara, Networking Team Lead 
 
The committee has as its major responsibilities: 
 
!  Determining technology standards and guidelines for purchasing decisions 
!  Identifying long range plans and goals 
!  Reviewing and recommending technology program policies  
!  Establishing budgeting formulas and procedures, and reviewing school-level technology plans 
Purchasing Decisions 
 
In enabling this shared vision for technology and its use in Canyons District schools, the Technology Standards 
Committee will recommend and support specific technology purchases. A constantly evolving list of 
recommended purchases can be found online: 
 
http://it.canyonsdistrict.org/index.php/technology-purchasing-standards 
 
By selecting any of the items recommend on this site, decision-makers are also selecting products for which 
support can be best provided.  By maintaining a District standard for specific technologies, then training and 
other support costs can be most efficiently maintained. 
Current, Upcoming, and Ongoing Initiatives Related to Technology 
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Several current, upcoming, and ongoing initiatives related to technology deserve particular attention in this 
plan. As a result, tasks and processes leading up to and immediately following each of these undertakings 
have been identified below, as well as the milestones to be reached in one, two, and five year’s time. 
College Action Plan 
 
Definition: Combination of BI - Student assessment information and a place for students to set goals and 
schools to be able to set interventions.   
 
Events Leading Up To Successful Implementation: 
"  Define scope 
#How will this be used in District, school, classroom, home. 
#Tie all assessment data together 
#Build historical references 
#Tie demographic information together 
#Tie attendance information together 
"  Build infrastructure 
"  Define user interface 
"  Ensure data accuracy 
"  Funding 
"  Staffing 
"  Professional development 
"  Communicate the meaning behind the data to all users 
"  Access control 
 
Events Following Successful Implementation: 
"  Professional development 
"  Communicate the meaning behind the data to all users 
"  Refine scope  
"  Refine needs 
"  Refine data 
"  Funding 
"  Refine user interface 
"  Access control 
Grade Reconfiguration 
 
Definition: Grades 6 through 8 will be reconfigured to Jr. High school status. 
 
Events Leading Up To Successful Implementation: 
"  Determine equipment transfer needs, establish policies (such as equipment received through 
grants) 
"  Determine specifics relative to the Keyboarding program. 
"  Capture of space for increased number of labs in high schools to accommodate 9th grade. 
 
 
Events Following Successful Implementation: 
"  Assess needs 
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Implementation of the Common Core 
 
Definition – Implementation of Language Arts and Math Core Curriculum.  Elementary Schools have 
implemented math core, secondary in Jr. High will begin new math core this school year, as well as the new 
language arts core curriculum. 
 
Events Leading Up To Successful Implementation: 
"  Communication tool to share lesson plans, cfa’s, district benchmarks, discussion board,  
"  Provide a technology solution for district-wide curriculum mapping 
"  District curriculum maps/benchmarks 
"  Communication - Roll out information 
 
Events Following Successful Implementation: 
"  Assess needs 
Response to Intervention 
 
Definition – Implement a simple, easy to use data dashboard that puts all student data in one place. 
Additionally, implement a web-based menu of evidence-based/district-approved tiered interventions for 
Language Arts, Math, and Behavior.  
 
Events Leading Up To Successful Implementation: 
"  Where are we with the data dashboard? Has EBL already given input in its development? 
"  Discussions with EBL to determine what interventions would be included in the menu. Then 
discussion with IT to make the design happen. 
 
Events Following Successful Implementation: 
"  Teachers, Parents, and Students able to see where they are and where they need to be in a 
simple, understandable, and accessible way. All groups becoming users of the data to guide 
decisions. 
"  A complete, yet evolving (with the research) web-based menu of evidence-based/district-
approved tiered interventions for Language Arts, Math, and Behavior that is used by teachers 
on-demand to match to student need. 
100% Online Testing 
 
Definition – By 2013, all state-mandated CSD CRTs will be taken online. 
 
Events Leading Up To Successful Implementation: 
"  Identify testing windows and develop a schedule. 
"  Identify school capacity. 
"  Identify schools that don’t have enough technology. 
"  Funding 
"  Identify the device we can use to fill capacity (thin clients, one-to-one, or other devices). 
"  Define scope and SLA. 
"  Establish infrastructure. 
"  Install CBT software. 
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#If student-managed devices, create procedure for ensuring that testing is accomplished 
ethically. 
"  Pilot testing environments (VDI). 
"  Train testing proctors and/or teachers to ensure a smooth testing experience. 
"  Develop, fund, and implement a technology and training life-cycle that ensures sustainability. 
 
Events Following Successful Implementation: 
"  Assess efficacy. 
"  Continue to fund, and implement a technology and training life-cycle that ensures sustainability. 
1-to-1 Initiative 
 
Definition – With the creation of the new high school in Draper, Canyons School District will begin its adoption 
of one-to-one technology access for students. 
 
Events Leading Up To Successful Implementation: 
 
"  Funding 
"  Curriculum 
#Text Books 
#Support 
#Sustainability 
#Deployment 
"  Support 
"  Infrastructure 
#Wireless 
#Power 
#Storage 
#Management of Deployment 
#Policy 
#Identify sequence 
"  Platform / Device Type (today, that’s a Netbook or laptop which requires a lot of power - outlets 
in the floor are currently being designed - deadline end of March.  May not currently be a device 
that meets all of our needs available now) 
#Must do computer based testing 
#Electronic text books 
#Must support core curriculum 
"  Network Infrastructure 
"  Community Involvement 
"  Risk Management 
"  Learn / Research / Experiment / Pilot 
"  Define Scope & Expectations 
"  Professional Development 
#Teach them how to use the device 
#Teach them how to use the device in teaching 
#Classroom management 
#Troubleshooting 
#Appropriate Use 
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#Responsible Use 
"  Continual Re-Evaluation 
"  Culture / Hiring  
 
Events Following Successful Implementation: 
 
"  Ongoing Professional Development 
"  Sustainability 
"  Funding  
"  Replication in other High Schools  
"  Continued Deployment  
"  Retro-fitting Infrastructure  
"  Life-Cycle  
Needs Assessment: Figures and Tables of Data Relevant to Past 
Support Efforts 
 
In November of 2010, all school-based licensed personnel completed a survey of teacher technology needs. A 
primary purpose of the survey was to inform the direction of this plan and aid in determining the areas of 
highest priority for technology planning and budgeting for the next five years.  
 
Data acquired through the recent educational technology-related needs assessment is summarized below. 
Additional data sources combined to provide a more thorough picture of support efforts.  The data represented 
in this document come from a variety of sources: 
 
!  An informal survey of District leadership, all school Principals, and members of our District Technology 
Standards Committee (n=42, distributed by the Technology Standards Committee on December 6-8, 
2010). 
!  The Ed Tech Survey of Needs distributed to all licensed, school-based personnel (n=1,313, distributed 
October 29-November 10, 2010). This data is only inclusive of schools that attained 80% participation. 
!  The Technology PD Tracker maintained and self-reported by Elementary and Secondary Ed Tech 
Specialists. 
!  A hard-count inventory of computer equipment performed in March, 2010 
!  School faculty rosters and teaching schedules. 
 
An understanding of this data and its implications informed the creation of this plan. 
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Table 1. Reported purposes for providing educational technology support. 
Source: Informal survey of District leadership 
 
“What do you hope we accomplish by providing educational technology support to teachers and other school 
personnel? Please DRAG THE FOLLOWING ITEMS into your preferred rank.” 
 
 
 
When asked about the purposes for providing Ed Tech support, thirty-three (33) out of forty-two (42) Principals, 
and District administrators indicated that the number one reason we provide such support is to enable 
technology use in teaching and learning. 
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Table 2. Reported barriers to technology use. 
Source: Ed Tech Survey of Needs 
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Table 3. Computer
*
 inventory and technical support request data by school level. 
Source: March 2010 hard-count computer inventory and Footprints data generation 
 
 
 
Upon viewing contrasting computer inventories and technical support requests, it becomes clear that while 
High schools have more computers for use by their teachers and students, they also submit fewer requests for 
technical assistance using the Footprints system. Moreover, while Elementary schools possess the least 
amount of computer technology per faculty member, the number of poor computers they’ve retained in their 
buildings has also been minimized. In the end, quantity and quality of computer technology often impact most 
instructional technology support efforts made. 
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Table 4. Grade point averages received for instructional technology support, percentages reporting 
skill improvement, and ETS visit frequency ratings, by aggregated demographic.* 
Source: Ed Tech Survey of Needs and school faculty rosters 
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Table 5. Survey rating averages for reported participant confidence in the instructional use of 
technology, by school level.* 
Source: Ed Tech Survey of Needs 
 
 
 
Table 5 lists rating averages for questions related to how well participants felt they were prepared to use 
technology in instructional settings, and illustrate several areas of strength and weakness. 
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Figure 1. Percentage of faculty members reporting skill improvement and actual technology use on 
needs assessment conducted in November of 2010. 
Source: Ed Tech Survey of Needs 
 
 
 
Population wide, Elementary faculty members report higher percentages than Secondary faculties when it 
comes to skill improvement and actual technology use.  
 
210 
 
 18 
Figure 2. Professional development effort averages, as reported by Educational Technology 
Specialists on CSD Technology PD Trackers. 
Source: Technology PD Trackers 
 
 
 
On average, Elementary ETSs spend more time in one-on-one PD experiences with teachers, whereas Middle 
School ETSs leverage more large group in-service trainings.  
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Figure 3. Quantitative representation of coded results for open-ended survey questions. 
Source: Ed Tech Survey of Needs 
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Figure 4. Quantitative representation of coded results for open-ended survey questions. 
Source: Ed Tech Survey of Needs 
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Figure 5. Distribution of Ed Tech reception indicators for schools at Elementary and Secondary levels. 
Source: Ed Tech Survey of Needs 
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Figure 6. Distribution of support quantity indicators for schools at Elementary and Secondary levels, 
focusing on efforts made between August 16 and November 19, 2010. 
Source: Footprints data generation and Technology PD Trackers 
 
 
 
3
7 additional PD qua tity indicators for schools at Elementary and Secondary 
level , focusing on efforts made between August 16 and November 19, 2010. 
Technology PD Trackers 
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Figure 8. Distribution of computer quantity totals for schools at Elementary and Secondary levels. 
Source: March 2010 hard-count computer inventory and School faculty rosters 
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